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Research relevance. Distributed systems are becoming more and more popular
choice for systems architecture as the mount of the data increases every day. It is im-
portant for multiple systems to be able to process the data of high velocity, volume,
veracity and valence. Making business decisions in real-time may be crucial for some
companies especially if they want to provide the users with the most relevant data. But
except for the challenges connected to streaming data it is important to take into ac-
count the challenges which arise in the contest of distributed systems. The main pur-
pose is to propose the method which would allow to process streaming data efficient-
ly in a distributed system. Such method would guarantee resulting system scalability,
reliability and fault-tolerance.

Distributed systems concept. A distributed system is a collection of the independ-
ent computers that appears to its users as a single coherent system [1]. All the compo-
nents in distributed systems communicate with one another through the network,
however, they can exist in places geographically. Although all the components can be
autonomous systems with various purposes. For the user without knowledge of system
internals it would look like the system acts as one. It is connected to the important
feature of distributed systems called transparency. The users should be able to work
with the system in the uniform and consistent way. They should not know how the
resources are located, accessed, replicated and

managed, how all the failures are handled.

Distributed data processing allows to process the data in parallel, divide the pipe-
line into multiple tasks and execute them in parallel on different machines [2]. Pro-
cessing of large volumes of data is allowed through scaling-horizontally (adding more
physical machines), vertically (increasing the amount of resources on each machine).
Workload distribution allows to increase performance of the system as whole. The
main types of the data processing depend on the nature of the data [1]: Transactional
processing (The data is processed in small amounts with low latency in the form of
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transactions. It does not produce delays); Batch processing (The data is processed in
batches of big amount so the latency is high because of the delays. Such approach is
characterized by the large quantities of data. The data is directly persisted to the disk);
Real-time processing (Speed of the data processing is high if the data arrives continu-
ously into the system and it is called stream processing. Often the data is processed
in-memory and only later is persisted to the disk).

Basically, a stream is just a sequence of units which arrives into the system continu-
ously. Streaming data can be generated by one or multiple sources which can create
quite complex streams. It is challenging to process because of the high velocity of the
data itself. Important notion of streaming data processing is messages delivery seman-
tics. There are 3 main guarantees: Af-most-once (The most simple guarantee is the
message may be lost. The message is processed only once or less); At-least-once
(The message may be processed more than once, but it will not be lost. It requires
building messages retrieval acknowledgement in order to make sure that the message
was not re-sent); Exactly-once (The message will be processed once and will not be lost.
The system should track whether message was sent or re-sent, handle duplicates and
retrieval acknowledgement).

Various streaming frameworks can provide different guarantees so it solely depends
on the system requirements, as not all system would need exactly-once guarantees.
There can be defined a few models of streaming data processing-micro-batching and
continuous (one-at-a-time) [3]. Continuous streaming data processing has low latency
and quite simple programming model. Micro-batching allows to produce higher
throughput and provides exactly-once delivery, however, it is more like a fake stream-
ing as the data is processed in batches instead of continuously.

Streaming data processing with Apache Spark. Apache Spark is an open-source
project which is based on MapReduce model. Spark as general-purpose framework
allows batch, streaming data processing, building analytics and machine learning
models on top of the data [4]. The main feature of Spark is in-memory computation
which makes data processing fast and efficient. Spark supports various data formats for
usage as well as storage systems for reading and writing [5]. This frameworks supports
exactly-once guarantee. There are multiple integrations with frameworks like Kafka,
Flume, HDFS, Amazon service [5].

In a distributed mode Spark applications are based on the master/worker paradigm.
The resources are scheduled by the cluster manager. There is a driver which converts
programs into tasks, schedules them, coordinate executors [4].The driver has access to
Spark ecosystem through the Spark context. Executors exist during the lifetime of
Spark application and their responsibility is tasks execution.

The main Spark core abstraction is RDDs (Resilient Distributed Dataset). RDDs
represents an immutable, partitioned collection of elements that can be operated on in
parallel [5]. The main Spark streaming abstraction is DStream (Discretized Stream)
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Figure 1. Streaming with micro-batches.

which consists of RDDs. The entrypoint to Spark streaming application is Streaming
context. DStream inherits all RDDs properties likefault-tolerance and immutability.
The result of each operation is a sequence of micro-batches which in their turn contain
RDDs. On the fig. 1 shown the streaming with micro-batches [6].

Spark streaming has continuous experimental mode which lacks features and still
requires some time to be fully developed and it supports only at-least-once guarantee
[7]. Also, there is structured streaming which is based on the same micro-batching
principle but it works with Spark dataframes instead of RDDs which represent struc-
tured data (tabular form) [7]. Stream is represented as an unbounded table which is
constantly appended to. The result of the computation differs depending on the output
mode and expected result format.

Kubernetes. Kubernetes is an open-source software which was created with the
purpose of the deployment and orchestration of the containerized applications. Kuber-
netes helps to build and deploy reliable and scalable distributed systems. It helps to
eliminate multiple manual processes used for deployment and scaling of the distrib-
uted systems. Kubernetes allows to manage cluster resources and schedule them ac-
cording to the availability which is critical for streaming data applications [8]. Kuber-
netes supports such features like [8]:

Velocity. The competition between existing systems now can be measured in terms
of speed. And the maintenance for hours is no longer acceptable for the users. It is
directly connected to the aspect of high availability.

Scaling. One of the core concepts in Kubernetes is decoupling which makes all the
services easy to scale. A wide variety of abstractions and APIs provides decoupled ar-
chitecture too. Such decoupling means that various services can live on one node in the
cluster without interfering with each other which reduces both technical and costs
overhead for scaling in some cases.

Infrastructure abstraction. The system built in Kubernetes becomes truly portable
as migration to another cloud infrastructure can only be the matter of specified config
for the cluster. Overall, the application becomes cloud-agnostic.

Efficiency. Kubernetes helps to decrease costs and time spent on deployment as it
allows to automate the distribution of applications across cluster.

Kubernetes helps to enforce functional programming principles which are now
widely used in big data systems. For instance, data immutability principle means that
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when a Kubernetes object is created in the system it can not be altered only created
anew. Immutability is actually a core principle of both functional programming big
data systems and Kubernetes. In order to deploy any kind of application in Kubernetes
it is required to choose a type of object to use. Actually the ecosystem is quite rich,
however, each object has its own features and possibilities which work for different
cases.

There is an API for all the Kubernetes objects which contains multiple objects like
pods, replica sets, stateful sets, daemon sets, deployments, volumes, services, etc. It is
possible just to choose a couple of objects needed to deploy the system, configure them
and run the defined system declaration.

However, there is a complexity with management of these objects states and lifecy-
cles. For that purpose various API extensions were created called custom objects. Each
object in Kubernetes has its own controller which enforces API declarative nature.
Custom objects have custom controllers which are called operators. An operator itself
is a method or a pattern for deployment and managing of Kubernetes applications.
Operator Framework project was developed by CoreOS company and it provides runt-
ime Kubernetes tools which aid in acceleration of the applications deployment [9].

There are multiple open-source operator projects for popular applications deploy-
ment like, Spark, Kafka, Airflow, relational databases, etc. Operators define set objects
needed to deploy the application, they handle and monitor applications states and
lifecycles. But an application with operator does not work like a black box, the devel-
oper can interfere at both deployment and monitoring stages. Here is an example of the
stateful application deployment with Kubernetes (fig. 2).

A stateful application like Postgres database can be deployed with stateful and de-
ployment (on the left side of the image), however, when all the objects are configured
it is necessary to build some kind of custom automation for lifecycle management as

9
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Figure 3. Spark application with native Kubernetes support

well as take care of the application state. While using an operator (on the right side of
the image), there is only a need to run kubectl apply on Postgres operator definition.
All the objects (deployments and stateful sets) are deployed automatically and their
lifecycles and states are managed by the operator.

Spark on Kubernetes. Since Spark 2.3 Kubernetes was added as an official cluster
manager so it could be used with a Spark CLI. Spark jobs can be submitted with vari-
ous resource managers using configuration options spark-submit CLI. Both Spark and
Kubernetes specific configuration options can be used (fig. 3) [10].

Although, CLI does not provide management functionalities for the jobs and does
not allow to work with customized Spark pods. Spark-submit delegates the job to the
Kubernetes API server after the request for application creation was sent from the cli-
ent side. The driver is created via pod scheduling, then driver asks API server for the
executors, the executors are scheduled as pods by the API server.

The operator defines Custom Resource Definitions (CRDs), SparkApplication and
ScheduledSparkApplication, where CRDs are abstractions of the Spark jobs [10]. Cus-
tom resource objects are actually a part of Kubernetes and in such a way Spark applica-
tions become Kubernetes citizens too so they can be operated as any Kubernetes ob-
jects. Spark operator consists of 4 parts (fig. 4): Controllers — provide declarative nature
of the API, manage and control SparkApplication states; Submission runner — submits
SparkApplication to the API-server; Spark Pod Monitor (SPM) - tracks any pod events;
Mutating admission webhook — enhance Spark application functionality.

Any Spark application deployment process with Kubernetes looks like this: Spark
application description is defined in yaml file which is the desired state of the system;

10

SCIENCE,RESEARCH,DEVELOPMENT Ne22

Spark APl Servar/
Application Scheduler

Controllers

Submizsion
FLIM PR

Spark Pod
Monitar

Mutating
Admission
Webhook

Exacutor Exacutor

Figure 4. Spark application deployment with Kubernetes operator.

Kubectl applies the yaml file which forms request to the API-server; API-server creates
actual Spark application custom object which is now under supervision of the
controllers; Submission runner sends materialized with spark-submit command object
to the API Server; API server schedules driver pod (Then the driver asks for executors
and the pods for executors are created as well); Driver and executors pods events are
sent to SPM which now checks whether there are changes in the pods state (SPM is
connected to the Controllers, its’ main purpose is to aid Controllers in building current
Spark Application state based on the pods states); Mutating admission webhook takes
part on the step 3 before Spark Application is materialized (This webhook intercepts
requests to the API server and ff some volumes or config maps were described in the
yaml definition they will be mounted directly. In such a way driver and executor pods
would already

have volumes and config maps defined).

Applying this simple yaml file with all the Spark and Kubernetes options triggers
the creation of the deployment for Spark application, and the pods (fig. 5):

NAME READY STATUS RESTARTS AGE
spark-streaming-job-driver 0/1 Pending 0 0s
spark-streaming-job-driver 0/1 ContainerCreating 0 Os
spark-streaming-job-driver 1/1 Running 0 4s

As soon as the pods are created it is possible to view the logs and check current
status of the streaming application. If there is a need to distribute the load the number
of executors can be set up in the same yaml file. In such a manner Spark streaming
application was deployed and a small distributed system was built. So Kubernetes and
its support in Spark allows to design and build distributed systems from scratch which
can be further expanded to the larger clusters.

11
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Figure 5. Spark application pods created

Conclusions. Distributed systems look fairly complex and there are a lot of chal-
lenges connected with proper implementation. However, with tools like Apache Spark
and Kubernetes creation of such systems is simplified. Some of the aspects of the sys-
tems design are handled behind the scenes like fault-tolerance, maintainability and
scalability.

Proposed method allows to create streaming applications of different complexity
levels. These systems possess required streaming data systems features and can be de-
ployed with the help of Kubernetes. Therefore, distributed systems for streaming data
processing can be created in an easy and efficient manner.
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Research relevance. Various business
domains involve forecasting for solving
particular problems such as recommend-
ing the most suitable products to custom-
ers, making decisions about giving a loan
to the customer, choosing the most suita-
ble set of actions for a gain of the maxi-
mum reward.

Building predictive models with the
use of Machine Learning algorithms help
to automate this process and allows to ap-
ply changes faster.

Development of a predictive model
involves several stages such as — explora-
tory data analysis, feature engineering,
modelling and evaluation. In terms of the
exploratory data analysis phase, it is nec-
essary to try and find correlations and
patterns in data which can be further
transferred into meaningful predictors or
features. And those features will be used
to train a model of how to predict pro-
vided labels. Raw data requires spending
a significant amount of time on preproc-
essing and analysis and can be of various
types — numerical, textual, date time. In

terms of this article, I would like to focus
on time series format of data.

Most of the datasets which can be
found or provided to use for the model

development include dates - for exam-
ple, dates of application creation, birth-
dates of clients and etc. Dates usually are
not evaluated with needed attention and
can hold meaningful information about
the data.

Feature engineering stage in the mod-
el development process when working
with classic machine learning algorithms
is the most time-consuming in compari-
son to other stages. Feature engineering
requires diligence and numerous experi-
ments to find the predictors that are the
most suitable for the problem and provide
the most sufficient description of the
data. Additional analysis of time series
data allows to amplify the predicting
power of selected features and organize
the work on the stage of feature engineer-
ing in a more efficient way.

The purpose of this article is to re-
search the relevance of the use of time

14
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Figure 1. Visualization of time series decomposition.

series decomposition and prove that it is
an efficient way to improve model accu-
racy of predictions.

Main statements overview. Record-
ing the time of record when it was made
may significantly enrich the data and
used further for the reconstruction of the
sequence of records with time depend-
ence. It may also serve in search of related
co-occurred events or conditions [1].
Time series decomposition is aimed at
providing a generalized picture of the
temporal data. The essence of this meth-
od lies in the identification of the sea-
sonal, cyclical trends and irregular com-
ponents of data [2].

Trend is depicted as an increase or
decrease of the level of series of values

which can be predicted. For instance, the
increasing level of the series of cash flow
can indicate the growth of the company in
terms of sales. Seasonality refers to no-
ticeable periodicity in increasing or de-
creasing values of data points. Seasonality
can be explained by the specific nature of
business processes the decomposed data
is aimed to describe (fig. 1) [3]. Depiction
of seasonality shows recurring shifts of
series of data points while trend can be
described using approximately linear de-
pendence. Residuals are irregular varia-
tions of data, in other words, it is noise the
data contains.

Modelling of time series data involves
detrending and removing seasonality
from data in order to avoid overinterpret-
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ing changes from one time period to an-
other [3]. Removal of seasonality and
trend is the most efficient in cases when
time components are stable and do not
change over time so that the change is
present only in trend [4]. The dependence
between trend, seasonality and residuals
for series components of which do not
change over time can be described in
terms of the additive model: X = F + S +
E, where X, is original time series data, F,
is a trend, S, - seasonality and E - repre-
sent residuals. But data with time-varying
seasonality is described in terms of the
multiplicative model: X =F *S * E.

Using modern software libraries the
decomposition is applied automatically
on data and the model of components -
additive or multiplicative — can be set.

Division of data into components
helps to understand how time compo-
nents change over time and use this
knowledge further for creation of categor-
ical features.

Feature engineering. Feature engi-
neering is a process of transformation of
raw data so that it could be used for train-
ing a model efficiently and this process
involves

knowledge of the domain to produce
the most meaningful and significant fea-
tures [5].

The transformation techniques which
can be applied depending on the provided
data types and on the possibility of a Ma-
chine Learning algorithm to be ingested
by this type of data. For instance, some
algorithms cannot be fed by data of type
boolean and most of the algorithms can-
not be ingested by string features. Dates

cannot be fed straightly as well that is why
it should be converted somehow into nu-
merical or categorical features.

Categorical features are features of
discrete values that belong to the set of
values with a finite size, the categories
are predefined and can be numerical or
textual. The categories can be ordinal
and nominal depending on whether cat-
egories have an order. Working with
dates, weekdays can be defined as ordi-
nal categorical features and weather sea-
sons are nominal categorical features like
the order for those features is non-im-
portant [5].

Categorical features require specific
techniques to be used in order to be fed to
the models such as one-hot, dummy en-
coding, hashing and etc. Nevertheless,
categorical features involve complications
such as the need for use of transformation
techniques they cannot be avoided as they
naturally describe the data, for instance,
weekday, part of the day, part of the
month, a month itself and etc.

Deep learning models involve auto-
matic feature extraction from data but
classic machine learning algorithms such
as Naive Bayes classifier, decision trees,
boosting trees algorithms, SVM (Support
Vector Machine) [6] and others require
in-depth knowledge of the business do-
main to fetch the most meaningful de-
scription of data that is possible. Feature
extraction may involve the use of simple
mathematical transformations as maxi-
mum, minimum and average aggrega-
tions grouped by time periods. For in-
stance, feature engineering on financial
data can result in such features as annual
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Figure 2. Time series decomposition applied to real financial data.

client income, expenses per month and
0 on.

Extracting features from time series
data. Time series decomposition can be

applied to real financial data that pro-
vide information about default loans.
When a customer applies for a loan the
date of this application is stored in the
database and it is known whether the loan
was paid by customer fully or not. Using
the method of time series decomposition
it is evident the dates of applications of
the loans which turned default are not
sparsely distributed over time but peaks
are frequent and placed closely one to
another (fig. 2).

In order to form a conclusion based on
the provided data, it is needed to break
down the series into several parts and
observe the patterns more attentively. The
trend in the data is not consistent and it
increases or decreases with time. It is con-
sidered to be connected with changes in
the loan portfolio size. It can be defined
that the data has a complex seasonal pat-
tern with observable peaks spread over
time (fig. 3).

The seasonal pattern that repeats over
time does not have monthly occurrence
but repeats approximately every 60 days.
The most noticeable spikes occur around
the first 15 days. Spikes in the next 15 days
and the next 15 days after the former are

local maximums on those intervals.

Speaking of categorical features which
naturally describe patterns in time data
such features can be extracted from time
series data. In this case, the seasonal pat-
tern is complex to comprehend and to
form it into one particular feature so that
it can be described by several different
features. Using seasonal pattern dates of
creation of an application for a loan can
be described by dummy features - date
belongs to the beginning of the month,
date belongs to the middle part of the
month and so on.

Another possible set of features that
can be derived from the analysis of sea-
sonality is decoding the half of the month
when an application was created as a cat-
egorical feature - first half of the month,
the middle of the month, the end of the
month. It is possible to try dividing time
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Figure 3. Part of decomposed seasonality pattern on the defined time interval.

series data into 60 days period and choos-
ing the beginning for the calculation of
such periods.

Using this method features can be de-
rived from the created date by checking
their belonging in time to a particular
part of the chosen 60 days period - the
day of the period, the beginning of the
period and so on. As the trend
in time series data which was analyzed is
related to the size of loan portfolio the
features should refer to this connection as
well. The size of the portfolio is correlated
with amounts of loans given to clients that
is why the loan amount can be fed to the
model as well.

Loan amounts as numerical data can
be preprocessed using binning and it
could be related to the month by grouping
loan amount by months or by comparing
loan amounts of clients to average, maxi-
mum or minimum amounts in months
history. Without analysis of the trend, the
data about loan portfolio could be missed
out.

Further analysis of time series data
may involve analysis of fraudulent activi-
ties such as in which part of the day they
tend more to apply for a loan or in which
weekday. The same method of time series
decomposition can be applied to zoom in

time patterns which vary from day to day
with a focus on weekdays and time of day.

Conclusion. This article was aimed at
researching the method of time series

decomposition and using financial
data for exploring whether it is possible to
derive meaningful features. Applying the
method of time series decomposition it
was achieved to extract more patterns
from data which could be missed out and
which described the specificity of the
business domain and it could be benefi-
cial for the future model performance.

In the future researches, it can be iden-
tified whether engineered features are sig-
nificant for model accuracy and stability.
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CXATUE 3D MOJENEN C ICIIOJIb3OBAHMEM KAPT

CMEIEHIA
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ITpobneMy CKaTusi TPEXMEPHBIX MO-
Jelell Ha IepBbIi B3ITIAM MOXKHO ITOCYM-
TaTh HESOCTATOYHO CEPbe3HOII /s IOoVC-
Ka a/bTepHATUBHBIX IyTeil. Takoe MHe-
HIle MOXKeT ObITb IPOAMKTOBAHO MaMsi-
TPIO O BpeMEHAX, KOIJa JKOHOMUS
KO/IMYECTBA IIOJINTOHOB B MOfenu Oblia
IIepBOCTENeHHO 3ajaueil. EcTtecTBenHo,
ceifyac Takas 3ajiavya TOXKE SBJISETCA JIO-
CTaTOYHO BECOMOII, HO Iepelia B 60/b-
IIeil CTelleH! B MOOW/IBHBIN PHIHOK [1].
M paxe Tak HM3KO- M CPERHENONINTO-
HaJIbHbIE MOJIE/IM HA TIEPBBIT B3IJISAT CO3-
HAlOT NpOoO6TeMy MX XpaHEHMs TONIBKO
1py 60MBIIOM KonmudecTBe (aiioB ¢ Mo-
mensamu. IIpu BceM aTOM He cTOUT 3a6BI-
BaTbh O CYIeCTBOBAHII CAMOTO ITpoLiecca
PaspaboTKM TpeXMepPHOI MOJENN CO BCe-
MI COIPOBOJUTENBHBIMIU TEKCTYypPaMI, B
X0fle KOTOPOTO HPUXOFUTCS paboTarh C
KpajlHe BBICOKOIOTMTOHANLHBIMM MOJie-
nsiMu. VI 3[ech pedb UAET yxKe O fecsATKax
M COTHSX MM/UIIOHOB TPEYTOJIbHUKOB Ha
oxHy Mopenb. Tak ¢aitn ¢ mofo6HOI Mo-
IeNbI0 MOXKET BECUTh HECKOJIBKO TUIa-
6aiit. Ecnn 1o6aBuTh K 9TOMY MHOTOYNC-
JIEHHOCTb OFOOHBIX (aitnoB npu pabore
HaJi Cepbe3HBIM IIPOEKTOM, BO3HUKAET
yXKe siBHas mHpobneMHas o6macTe. Tem

6oree SABHOI OHa CTAHOBUTCS C Y4ETOM
MOBCEMECTHOTO MCIIO/Nb30BAHMA CUCTEM
KOHTPOJISL BEPCHIT, KOTOPbIE BBIHYK/IEHBI
XpaHUTb TepaballThl UTepaLVil M3MeHe-
Hult Hap daiitamn.

Hanbonee pacmpocTpaHeHHBIMU Me-
TOflAMM CXKATHsA ABIAIOTCA Te, KOTOPbIE
yXe peanu3oBaHbl A/ IOMY/ISPHBIX
¢dopmaToB. Bo3MOXkeH Tax)Kke BapuMaHT
co3paHms COOCTBEHHBIX (POPMATOB [jaH-
HBIX, HO OH ITOf{pa3yMeBaeT UX MCIIO/Ib30-
BaHMe B cobctBeHHOM IIO (mporpamm-
HOM ofecIe4eHuM) WM KaK MUHUMYM
IpolLiecC HAMCAHNs MOMY/Iell, I03BOJA-
IONX INPOU3BECTU IpeobpasoBaHme
MeX[y WHEUBUAYATbHBIM (OpMaToM
[QHHBIX VI TeM, KOTOPBIIl MCIIONb3YeTCs B
nenesom I10.

JlocTaTo4HO MOMY/SAPHBIM B TIOCTIE]-
HIe TOMIbI CTAJI0 MCIOIb30BaHMe POTO-
TpaMMeTpUM I M3TOTOBIEHUS MOfe-
neit mox abCONMIOTHO pasHOOOpasHble
3agaun. MeToAbl CO3[aHMsI BBICOKOIIO-
JIUTOHAJIBHBIX MOJieTIell ¢ HOMOIIbIo ¢o-
TOTPaMMETPUU Celfdac y>Ke SBIATCA
BeCbMa TEXHOJOTMYHBIMM U IpaKTHUde-
CKI He TpeOylT BMeLIaTe/NbCTBA YeJo-
BeKa B IIpolecc npeobpasosanusa ¢poro-
Marepuana B TPeXMepHy Mopens. He-
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penKo cosparoTcs Leble 6asbl IOf06-
HBIX MOfiefell, KOTOpble MIMEIOT BeChbMa
3HAYUTENbHBIN BeC U JaXke C COBpEMeH-
HOJl CKOPOCTbIO MHTepHeTa TpebyIT
BpeMeHI Ha UX [epefavy.

C y4eTOM BCEro BBIIIECKA3aHHOTO 51
peLI IpPefIoKUTh albTePHATUBHBIIN
METOR CXKaTysi TPEXMEPHBIX MOJeseli, a
TaKKe MJCCIeHOBaTh €ro YHMBEPCab-
HOCTb ¥ IPUMEHVMOCTD B IIPAKTUIECKNX
ne/msix. MeTox 3aK/IouaeTcs: B IpeAcTaB-
JeHnu Mofenu B fipyrom Bupe. He B co-
BepIIeHHO HOBOM, HO CKOpee B KOMOVHI -
poBaHHOM. ET0o KOHIIEMIINIO 5 HOYepIIHYT
U3 NPUHIUIIOB IpPEeCTaBIeHNs Teppeli-
HOB. OH 3aK/IIOYaeTCsi B TOM, 4TO Tep-
PeiiH XpaHUTCA B BUJI€ IVIOCKOCTYU C Ha-
CTpanBaeMoil IVIOTHOCTBIO CTEKM U Kap-
Tl cMeleHus (displacement map) [2].
KoHuenuums cxaTus 3aKI0YaeTcs B TOM,
YTO MOZOOHBIM 006pa3oOM MOXKHO IIpef-
CTaBUTh U MHOTME [PyTue MOJENN.

ITpoBepKy HPUTOFHOCTIL TOTO METOAA
51 IPOBeTI C UCIIO/Ib30BaHMeM Takoro 110,
kak ZBrush u Blender 2.8. Moeit nenbio
OBITIO COXPAHNUTD BBICOKOIIOJIUIOHAIBHYIO
MOfe/b B BIl€ HU3KOIOIMIOHAIBHON U
BCIIOMOTATe/IbHO KapThl CMeLIEeHMsI, a
[I0C/Ie TIPOBeCTH 00paTHOE Ipeobpa3oBa-
Hye. [I1s1 Hadaa 51 OTKPBUL MOJIE/Ib, IOy~
YEHHYIO C ITOMOIIbI0 GOTOrpaMMETPHN, B
ZBrush. Y aT0it MOfIe/ MMeNach TEKCTypa
¢ nadopmarmei o 1BeTe, HO pa3BepTKa U
TOIOIOrMsI OBUTM aGCOMIOTHO HENPUTOf-
HBl Ul JalbHENNX IpeoOpasoBaHmiL.
ITepBbIM [IETICTBIEM HYXKHO OBLIO IIPOBe-
CTHM peTOIONOryio (Co3faHme HOBOI CeT-
Ki) MOfeny. JTa 3ajadya BeCbMa HEIIOXO

aBTOMaTM3MpoBaHa B ZBrush. 3agaua pas-
BEPTKM TAKXKe PEINIach JIETKO, TAK KaK
TOXKE aBTOMAaTM3VMpOBaHA. ABTOMAaTU3M-
POBaHHas PETOIIOJIOTYS U pa3BepTKa HU-
KOIZ]a He JJANyT MIeaTbHOTO pe3y/nbTaTa,
HO M 3TOrO KadecTBa OBIIO JNOCTAaTOYHO
wig Moux Lereit. CefyIomuM IIaroM s
YBEIMYMI KOIMYECTBO IIOJIUTOHOB B HO-
BOJl MO/ JO HYXXHOTO 3HadeHusA M
CIIPOELVPOBAI HA Hee BCIO JeTalIN3aliio
¢ ucxXopHoN Mogenu. Jlanpllie MHE HY>KHO
OBUIO COXPAaHNUTb KAPTy CMEI[eHNs 1 HU3-
KOIIO/IMTOHA/IPHYIO BEPCUIO HOBOJ MOfe-
JIM, YTO TAKXKe IO3BOJIAIOT CHe/TaTh MH-
crpyMeHThl ZBrush. B pesynbrare s cmor
3arpys3uTh monydeHHsble ¢aiinsl B Blender
¥ IOBTOPUTH OOPATHBIIT IIPOLIeCC.

Takyum 06pa3oM 3TOT METOJ, OKa3aIcst
BecbMa mnpuMeHMMbIM. OH HO3BOJSET
MepeHeCcTy BCIO IeTann3alnio U3 MOJenn
B OfIVH I]BETOBOJ KaHa TeKCTypbl. Cra-
OBIMIU CTOPOHAMM 3TOTO HOAXOfA SABIA-
eTcsl HU3Kasl aBTOMaTu3alus npolecca u
HENPUMEHUMOCTb K MOJEISIM C 3aKpbl-
TOV TOIIO/IOTHEN. DTOT METOR XOPOIIO
MoAXomuT Aast paboTel ¢ doTorpamme-
Tpueit, HO TpebyeT NOfTOTOBKM IOy YeH-
HBIX Mofeneil. Bo3sMOXHOCTU IIOTHOM
aBTOMATM3aLM [Ipoliecca mpeobpasosa-
HSI TPeOYIOT Ha/IbHEIIIero N3y IeHN.
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MATEMATUMYECKOE OIIMCAHME ITPOLECCA '
CTOJIKHOBEHVIAL KOTTEC KOPOTKOBA30OBOTI'O |
ITOI'PY34YMKA C EJMHNYHOU HEPOBHOCTbBIO 1

-,
E¢umenko A.B., -
KaHJU/IaT TEXHUYIECKMX HAYK, JOLEHT
XapbKOBCKUIT HALIMOHAIBHBII aBTOMOOM/IBHO-TOPO>KHBII YHVBEPCUTET

Mycaes 3.P.

ACCUCTEHT, XapbKOBCKI/IIU/I HaLU/IOHa}'IbHI)II‘/'I aBTOMO6I/I}'[I)H0-I[OpO)KHLIIU/I yHiBepCI/ITeT

KnroueBble coBa: IIorpy3unK, HepOBHOCTD, MaTeMaTU4ecKoe ONUCaHNe, KOJIeco, - w :
I r - 1 "
nepeMeleHne, KOHTaKT. . - :

[IBIDKeH1e KOPOTKO6A30BOrO IIOTPY3UNKa 110 IIepPecedyeHHOI MECTHOCTH XapaKTe- !
pusyercs MHOTMMM chenududeckumu ocobennoctamu[l]. BsaumopeiicTBue v TN
OT/Ie/IBHBIX KOJIEC C €eHYHBIMI HEPOBHOCTSMM, Pa3Mepbl KOTOPBIX MOIYT COCTAB- ) T )

nath 0,5 OT pagmMyca XOHOBBIX KOJeC, MPOsAB/AETCS B HEPABHOMEPHOM IIPOCTpPaH-
CTBEHHOM HAarpy>keH! XOOBOJl 4acTM MalIMHbI. Peskoe M3MeHeHMe BepTMKaIbHBIX
peaknuii (OT Hy/IA 0O MaKCMMyMa B HEeCKOJIBKO pa3 IpeBBIIIaolee HOMUHAIBHYIO
Be/IMYVHY) Ha OTJE/NbHBIX KO/IecaX MPUBOAUT K Pe3KMM KoleOaHMAM MallVHBL, a U3-
3a KOHCTPYKTVMBHBIX OCOOEHHOCTell HaHHOTO KIacca MaIlMH 9TO HPUBOIUT K

PucyHok 1 — CxemMa KopoTko6a30BOro norpysymka K COCTaBneHunto ypaBHEHNIA

2
e e e
Ty = > (le+Vly)+ Z(P ) )

BBIBELIVMBAHNUIO 3aJHIX KOJIeC IpM Iepee3fie depes MpPENmATCTBUE U KaK CIIEfCTBUE rie V, - CKOPOCTb OCTOBA B HANPAB/IEHMUI OCH X;
HOTepY MPOROIbHOM YCTOMINBOCTI[2].
Heo6x0a1MOCTb yuera 3TUX U APYrux (GakTOpPOB IPU OL}EHKE YCTONIMBOCTH Ma- Vi, ~ ckopocTb 0cTOBa B HampaBeHNM OCH ;
IIMH YKa3aHHOTO K/Iacca TpebyeT MpoBeleHN: IpefiBapUTeIbHOTO MATEMaTIYeCKOTO (p - yI/IOBas CKOPOCTDb OCTOB3;
MOJeMpPOBaHMA IPOLlecca [BIDKEHVS IIOIPy34MKa C MMUTALYEN YCITOBYIL IBYDKEHNA, J| - co6CTBEHHBII MOMEHT MHEPIIMI OCTOBA OTHOCUTETHHO MOTIEPEYHON OCH.
IpUOMVDKEHHBIX K peabHbIM(3; 4; 5]. Cucrema guddepeHIanbHbIX ypaBHEHMI OblIa HOCTPOEHa COIIACHO YPaBHEHMIO
Hagano KoopfuHaT COBIAfiaeT C LIeHTPOM Macc OCTOBa IOrpy3unKal6]. Jlarpayxa BTOPOTO POfia 1 BBIITIARUT C/IEAYIOLINM 00pasoMm:
O606111eHHBIE KOOPAVHATBI, OIVCHIBAIOLIIE [IOJIOXKEHNE MALIVHBL: d(dT
X — TOPU3OHTA/IBHOE IIepeMellleH e LIeHTPa MACC 0CTOBA; E(gj =0;
¥ - BepTUKaJIbHOE IlepeMelleHIe LieHTPa MacC OCTOBa;
¢ — yI7I0BO€ IepeMeleH1ie MacChl OCTOBA; di d_T] =0,
- yIJIOBOE IepeMellieHNe CTPeIbl HOTPy34MKa C KOBILOM ¥ pbIYaramMy MexaHy3Ma i\ dy
[IOBOPOTa KOBIIIA B IBYDKEHUI OTHOCUTENIBHO OCTOBA HOTPY34MKa. d [ ar J —0.;
VII0Bas cKOpOCTb Macchl m, GyfieT CyMMOli IepeHOCHOI CKOPOCTH OcToBa () di\ d¢ ”
OTHOCHTEBHON CKOPOCTH \jf . dl dr dIl
KnHeTndeckas sHeprus Bceil MallMHBL: dt[ dV'/J T ay
Ir=T7,+T, 1) O6o6uennsie cumst Ox, Oy m (Jp ObUIM BBIpaXKeHBl depe3 paboOTHL Ha
rae T, - KWHETUYeCKas SHePTysA OCTOBA MAIINHbI; BUPTYa/IbHBIX [ePEMELeHIX:
T - KMHeTYecKas SHePTysA CTPENIbI HOTPY3dMKa C KOBIIOM M pbIYaraMi MeXaHM3Ma 0. = 0Ax .
MIOBOPOTA KOBIIIA. S (3)

22 23



MONOGRAFIA POKONFERENCYJNA

— 5Ay .

Qy - 5}’ s (4)
— 514(/) .

Qw_ 6,/; ) (5)

Taxyum 06pasoM, OKOHYATEIbHO CUCTeMa YpaBHEeHUI OyfeT UMeTh BUA;

(my + my )3+ myy 6+ my (v _yA)W:[Cl'(_y-HI o)+ a+2:|x
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. .. .. G-a
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G-a G-b
+ +J. | C(-y+a-@)+——|+b-|C b-
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—C1 [(p (Yo—ra)- xo—x] (y-ag)? -sinv+
(Yo—yo+y)~q)—

+@cy.- Ci- \/[(p Yﬂ_ru xo—x] (y— a(p)z -COSV
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PEARLING OF HULL-LESS BARLEY AND NAKED OATS

Kustov I.

c. tech. sc. (ph.D.), senior lecturer, Odessa national academy of food technologies

Key words: hull-less barley, naked oats, pearling stage, modes of processing.

Today in the world there is a transition
to a less complex and more energy effi-
cient technologies which allows obtaining
products with high yield and nutritional
value. The basis for the creation of new
food products with improved properties
are new specially bred by breeders grain
crops. Among which can identified hull-
less varieties of barley and oats.

The promising and the most common
cultivars of naked oats and hull-less bar-
ley grown in our country were selected
for the researches. Two samples of naked
oats cultivars «Salomon» and Samuel
were cultivated in Ukraine in
2016...2018 years. Cultivar of hull-less
barley «Achilles» was cultivated in Odessa
region, Ukraine in 2016...2018 years.

Before pearling stage samples of naked
oats and hull-less barley moistening to
12-14 % and then tempering 8-12 hrs.
Pearling of oats and barley were carried
out in the laboratory dehulling and pearl-
ing which used method of intensive abra-
sion. Samples of naked oats grain pearled
for 30 to 180 s with the change interval
30 seconds, hull-less barley - for 120 to
600 s with the change interval 120 sec-
onds.

Pearling is the main technological op-
eration during processing of hull-less bar-
ley and naked oats. This operation allows

obtaining high yield of a kernel and also
ensures the production of products with
regulated indicators. The shape of barley
and oats contributes to irregular distribu-
tion of grain in the working zone of
pearler which contributes to the forma-
tion fine particles, which are breaking
away from grains. Pearling stage realized
by method of intensive abrasion impact
on redistribution anatomical parts of the
grains in which placed the appropriate
components of the chemical composition
of grains. Therefore, at the pearling stage
besides removing of outer layers of grains
that contain mostly hard to digest cellu-
lose also occurs partial removal protein,
starch, B-glucans, etc. Husking bran of
barley and oats obtained after pearling
usually characterized by high nutritional
value, formed by the high amount of pro-
tein, P-glucans, starch, lipids, and vita-
mins which means that these valuable
substances eliminated from groats and its
biological value decreases.

It was found that the technologically
expedient moisture content of hull-less
barley and naked oats before pearling is
12-13 %. In the pearling the grain with
this humidity depending on the duration
of pearling yield of groat estimated to
range between 67-96 %. Increasing mois-
ture content of grain before pearling to
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14.0% does not significantly change the
limits of yield values, and pearling grain
with low moisture content of 10.5% leads
to excessive grinding and formation of a
significant amount of by-products and
waste in the form of fine particles and
husking bran.

In the pearling stage of hull-less barley
and naked oats realized by method of in-
tensive abrasion due to the extracting a
particle bran parts redistribution of mass
fraction of chemical elements are ob-
served.

Depending on the studied mode of
pearling were observed overall reduction
of mass fraction of ash (in oats grain from
2.4 to 1.4%, grain barley grain from 2.3 to
1.5 %) witch explained by removing high
in ash outer layers of grain and also mass
fraction of protein (in oats grain from
15 to 10%, grain barley grain from 16 to
11% ) and the mass fraction of P glucans
(in oats grain from 7 to 3 %, grain barley
grain from 6.8 to 4.5 %) witch explained
by irregular distribution of grain in the
working zone of pearler and in accord-
ance with uneven degree of removal outer
layers from grain, removing a certain part
of the upper layers of the grain endosperm
containing a certain amount of protein
and [ glucans respectively.

Regardless of the studied mode of
pearling were observed in the pearled bar-
ley and oats groat were observed increas-
ing the mass fraction of starch (in oats

grain from 60 to 67 %, grain barley grain
from to) witch explained by increasing of
the mass fraction of endosperm when
outer layers from grain were removed.

Analysis of the data shows that pearl-
ing of hull-less barley and naked oats with
moisture content of 12-13% with milder
modes allows obtaining pearled groat
with increased yield (75-94 % for hull-less
barley Ta 84-94 % for naked oats) and in-
creased by 1.5-2.0% mass fraction of pro-
tein and P-glucans at the same time ash
content in pearled groats increased slight-
ly and include 2.3-2.4 % for barley and
2.2-2.3 % for oats.
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The mode controllability of electric
power systems is the ability to ensure the
optimal operation mode using control
tools. The presence of mode controllabil-
ity allows to achieve fast localization of
emergency situations [1]. In fact, mode
controllability is the ability to use the con-
trol tools to maintain the main mode pa-
rameters of electric power systems in the
range of permissible values.

The necessary level of operational
controllability is calculated at the plan-
ning stage of development or integration
of electric power systems. This stage is
basis for determine the composition and
location of generating powers, the
throughput level of the main power trans-
mission lines, the power reserve level, as
well as the composition of the mode con-
trol systems.

The availability of mode controllabili-
ty acquires special significance when
sources of distributed generation appear
in the electric power system or when sev-
eral electric power systems are combined.

It can be taken the task of increasing
the operational controllability by the ex-
ample of combining three electric power
systems. Figure 1 show the block diagram
of the combining and valid parameters
region. In this case, the determine param-

eters for the validation of such a combin-
ing can be the power imbalances AP, and
AP, at nodes 1 and 2, the valid area of
which is designated as D, for normal op-
eration mode and D_ for emergency op-
eration mode (shutting down one of the
two power transmission lines between
nodes 2 and 3).

Parameters AP, and AP, have a cer-
tain movement trajectory (dotted line)
associated with electric power system
mode changing due to a change of the
generation power level or consumers
load power level. The movement trajec-
tory in a-b area goes beyond the domain
boundary of the D, region. It means a
partial loss of operational controllability
and the emergency mode possibility for
the power system. To eliminate the
threatening of an emergency mode, it is
necessary to change the trajectory or
domain boundary of the permissible
area for excluding of their intersection.

Today's level of the mode controlla-
bility of the united electric power sys-
tem of Ukraine is insufficient. In many
cases, after the generator unit failure, to
ensure a power balance, it is necessary
to shut down part of the load. Also, the
mode controllability is significantly af-
fected by the throughput level of power
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Figure 1 — System block diagram and valid parameter areas

distribution circuits from power plants
and internal distribution circuits of
electric energy, especially in repair and
emergency modes.

Figure 1 also shown, that in non-sta-
tionary operating modes of the electric
power system (the distributed generation
presence with a poorly predicted power
distribution schedule), some short-term
single spillover beyond the domain
boundary are possible.

The above analysis is allows to timely
identify the potential possibility of reduc-
ing the controllability of the electric pow-
er system at the design stage and take the
necessary measures to strengthen it.

One of the effective methods for in-
creasing the controllability of electric
power systems is the introduction of a
controlled load. The controlled load helps
to equalize the schedule of electric energy
consumption, creates better conditions
for the modes controlling and increases
the reliability of power supply.

Based on the above, the following
main measures can be formulated to
strengthen modes controllability and in-

crease the reliability of electric power

systems:

« increased maneuverability of gener-
ating units;

o construction of pumped-hydroelec-
tric storage units;

o introduction of powerful electric
energy storage devices;

« creation of automatic control sys-
tems for power generation systems;

o increase the throughput level and
flexibility of the main power lines;

o creation of automatic control sys-
tems for transmission and con-
sumption of electric energy.
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Ensuring reliable and efficient opera-
tion of the equipment of electrical net-
works and electric power systems is an
important strategic task [1]. Power trans-
former is the most important element of
the transmission and distribution of elec-
trical energy. At the same time, there is a
significant  shortage of installed
transformer's power in electric networks,
which negatively affects the reliability of
electric power transmission systems and
reduces the controllability of electric
power systems [2].

General requirements for the load ca-
pacity of the oil-immersed power trans-
formers are presented in the state stand-
ard [3] and in the updated IEC [4]. These
guidelines documents contain a method
for calculating of the hot-spot tempera-
ture ©,(t) of the transformer winding
with different oil cooling system types.
The standards also indicate that this tem-
perature is a function of the current load
I(t), oil temperature O (t) and ambient
temperature © (t). The hot-spot tempera-
ture value of the winding cannot be deter-
mined directly using sensors installed on
the winding. Firstly, such sensors with
capability for a long time (years) are lo-
cated inside the transformer and operate
reliably, simply do not exist. Secondly, as a
result of numerous calculations and full-

scale tests, it was found that the hot-spot
can move on the winding surface. There-
fore, the standards use the indirect meth-
od for determining @, (¢) value by analyti-
cal calculations or computer modeling.

In the general, the ®, value for any
instant of time (#) is determined by the
equation
g, =8, +af, | 2Ry g

I+ R

were A®, is bottom oil temperature
rise over ambient; R is ratio of load losses
at rated current to no-load losses; K is ra-
tio of the load to rated load; qu is hot-
spot temperature gradient; y is winding
exponent.

The disadvantage of analytical calcula-
tions for determining the ©,(t) value is
the inability to take into account the
probable movement of the hot-spot on
the surface of the transformer winding.
Therefore, this method is valid for oil-
immersed power transformers without
forced cooling systems (ON type). In this
case, it is most likely that the oil tempera-
ture will be the highest in the top of the
transformer tank.

For transformers with forced cooling
systems (OF type), the analytical calcula-
tion of ©,(t) may be incorrect. In this
case, for determine of the location with
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Figure 1 — Resistive temperature detectors

highest temperature level of the winding
insulation, it is advisable to use computer
simulation.

Given the above, the question arises: is
there any possibility of increasing the load
capacity of oil-immersed power trans-
formers during its operation without
compromising reliability?

The answer is yes, but with the obliga-
tory compliance of certain engineering
specifications. According to [3, 4], the
overload possibility is allowed under the
condition of continuous supervision of
not only the load current and oil tempera-
ture, but also the temperature of the
winding insulation. The latest parameter
is the most complete characteristic of the
internal thermal state and determines the
amount of permissible overload.

The practical implementation of the
task described above is to create an auto-
mated system for monitoring the thermal
state of oil-immersed power transformers

during its operation. The first step for
creation such system is to install an addi-
tional resistive temperature detector on
the transformer, as Figure 1 shows, to
obtain a continuous signal of oil tempera-

ture.
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KnoueBple c1oBa: TeIIOBM3MOHHAs CUCTEMA; OANTbHOCTDb TEIVIOBU3MOHHBIX

CHUCTEeM; YBeTMYEeHMe JaTbHOCTY JeiCTBUA.

Ha ceropHAIIHNMII JeHb IPUMEHEHME
TEIUIOBU3VMOHHBIX CUCTEM KOCHY/IOCH Ta-
KX o07acreil [esaTelbHOCTY YelOBeKa,
KaK: HayKa, TeXHUKA, CTPOUTENbCTBO, Te-
IUIO9HEPreTKa, MegMIMHa, 0OOpOHHbIE
CUCTeMBl ¥ KOMIUIEKCH. Bompoc ysenu-
YeHUs JaTbHOCTY TEIIOBU3MOHHBIX CH-
CTEM 3aHMMaeT 0co60e MEeCTO B CBA3M C
MOBBIMIAIOIIMMICA HYXXIaMU COBPEMEH-
HBIX HayKU M TEXHUKY, 1 0COOEHHO OCTPO
cToUT A1 o6opoHHBIX cucTeM. Cylie-
CTBYIOT pas3fIn4Hble KJIAcChl TEIIOBU30-
POB, CO3fIaHHbIE AJIA pelleHMSA pasany-
HBIX 3aJ1a4, 1 IOTOMY HeT YHUBEPCaTbHO-
rO METO/la YBENMYEHNA NaTbHOCTH, a CY-
IIECTBYET LeIblil KOMIIZIEKC METOJOB U
TeXHUNYECKUX PpelleHNuli, KOTopble INpu-
MEHSIOTCS B COOTBETCTBUM C BUIOM 3a-
JauM M KjaccoMm Termosusopa. Cye-
CTByeT 0O/IbIIOe KOMMYECTBO METOOB
yBeIW4YeHUA [aAbHOCTY TEIIOBU3MOH-
HBIX CUCTEM, HO BCE€ OHU MMEIOT pa3iny-
Hble OCOOEHHOCTM M HemocTaTKu. Vx
IIpMMeHeHVe Ha IPAaKTHUKe BbIABIAET: 10-
BBILIEHHYIO JOPOTOBU3HY MCIIO/Ib3yeMbIX
MaTepHaoOB; CJIOKHOCTb B MaCCOBOM M3-
TOTOBJIEHNM; HEY/IOBIETBOPUTENbHbIE

Macco-rabapuTHbIe TapaMeTpbl; UCIOMb-
30BaHMe JIOTIOJIHUTEIbHBIX SHEPTOEMKIX
cucTteM. B peanuAx ceropHAIIHETO NHA
TpebyeTcs paspaboTaTh METOL YBemude-
HUS JaJlbHOCTU TEIUIOBU3MOHHBIX CH-
CTeM, VICIIONIb30BaHMe KOTOPOTrO IMO3BO-
JIAT: YMEHBIIUTD Ce6eCTOUMOCTDb IpUbo-
Pa; MaKCMMaIbHO BO3MOXKHO YIPOCTUTD
KOHCTPYKIUMIO JJIs CKOpelilero BHempe-
HUA B MaccoBOe IPOU3BOJICTBO; IOBBI-
CUTb HafIeXXHOCTD IIpubOpa.

Lenp wuccnegoBanusa. IloBwimeHne
OATbHOCTY TETIOBU3MOHHBIX CUCTEM.

O6mpexT uccnenoBanms. [Ipouecc B3a-
UMOJENCTBYsL MHPPAKPACHOTO M3IIyde-
HIA C 37IeMeHTaMM CUCTEMBI U Cpefjoil.

[TpenmeT uccnenoBanusi. Metoznst 06-
pabOTKM CUTHATIOB B TEIUIOBM3MOHHBIX
CUCTeMaXx.

Mertoppr uccnepoBanuA. Kak Tteope-
TUYECKUIT MeTOJ ObIJ MCIIONb30BAaH CU-
CTeMHBII1 TOAXOf, KOTOPbIII BKIIIOYANT B
cebst MccmenoOBaHme IpoLecca paclpo-
CTpPaHEHMs 3TeKTPO-MarHUTHOTO MW3JIy-
YeHus:; Npuéma, perucrpanum u obpa-
60oTky VIK-usnydeHus TerIOBU3MOHHOI
cuctemoit. B kadecTBe 3MIMPUUYECKOTO
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MeTOfia OBUI NMCIONb30BAH METOJ M3Me-
peHusi, ¢ IOMOIIBI0 KOTOPOro Obln co-
[OCTAB/IEHbl Pe3y/IbTaThl OOHAPY)KEHsI
0o0beKTa Ha pasHBIX UCTAHIUAX.

O630p mpeppinymux pabot. Ilpun-
LI pabOTHI TEMIOBM30Pa COCTOUT B Clle-
nytoueM: VindpakpacHoe nsnydenue ¢po-
KYCHPYeTCsI C TIOMOLIBIO OITHKM TeIUIO-
BU30pa Ha [IPYEMHIIKe U3/TyIeHNs], KOTO-
pblit BbIZaeT CHUTHAA, OOBIYHO B BUfE
M3MEHEeHNs] HAIPSDKEHUS] WIN 3/IeKTPH-
YeCKOro COIpOTUBIeHMs. [lomydeHHbIiT
CUTHAJI PETHCTPUPYETCS MEKTPOHMKOM
TEIIOBU3MOHHOM cucteMbl. CHTHAII, KO-
TOPBIIT HaeT TeIUIOBU30P, IIPEBPAIAeT s
B 9JIEKTPOHHOe M3o6paxeHne (Tepmo-
rpaMmy), KOTOpOe OToOpaxkaeTcsi Ha
9KpaHe puciutes. TepMorpamMma — 3TO
usobpaxxeHre 06bekTa, ob6paboTaHHOE
97IEKTPOHUKON [JIsi OTOOpakeHMs Ha
[YCIIIee TAKMM 06pa3oM, YTO pas/myIHble
rpafialiny [jBeTa COOTBETCTBYIOT pacIpe-
JieTeHnI0 NHQPPAKPACHOTO M3TyIeHNUs [0
OBEpPXHOCTU 00BeKTa [1].

TennoBM30p CHOCOGEH «BUAETH» HO-
9BI0 TEIIOBOE M3/Ty4eHIe OT 0GbEKTOB I
TeM caMbIM (pOpMUPOBATH YETKYIO Kap-
TUHY COOBITHUII, KOTOPbIE IPOMCXOMSAT.
VK-1maccuBHBIE, WM OITHKO-3/IEKTPOH-
Hbl€ JATYVKI, OTHOCSTCS K KJIacCy JeTeK-
TOPOB [IBYDKEHNSI M pearupyroT Ha TeIio-
BOe U3/IydYeHMe YeloBeKa KOTOPbIl ABM-
>KeTbcsa[2]

ITpn 06paboTke U306 pasKeHNsT IPOBO-
JUTBCST aHA/IN3 VICXOJHOTO MAcCyBa JIaH-
HBIX, OIIPENE/ISAIOTCS CTATUCTIYECKNE Xa-
PaKTepUCTUKM TeMIIepaTyp 1o Kaapy[3].

[lanpHOCTD OOGHApYXKEHMsI — MaKCH-
Ma/IbHO€ PACCTOSIHME MEX[Y TOYEeYHBIM
00BEKTOM HAOMIONEHNS U TEIIOBU30-

POM, TIpM KOTOPOM BBIXOJ{HOI CUTHAI
[TOC/IEHETO MIPEBBIIIAET B 3aJJAHHOE YUC-
70 T pa3 cpefHeKBaf[paTUYHOe 3HAUCHNE
mryma. DTOT IapaMeTp 3aBUCUT OT O0JIb-
moro uucma HakTopoB (XapaKTepruCTUK
TEIUIOU3/Iy- YaIOLIero 0ObeKTa, COCTOs-
HuA arMocdepsl, XapaKTepUCTUK (oHa,
Ha KOTOPOM HAaxOJUTCs HAOTIOaeMblil
o6bekT) [1].

MaxkcyuManbHash GaabHOCTb OGHapy-
JKEHUS ABIAETCA OFHUM U3 IIABHBIX I1a-
paMeTpoOB TEIUIOBM30pa IPYU MCIONb30-
BaHWUM ero JyIA OOHapy>kKeHMA U Habmo-
HeHVS YHaJTeHHBIX TeIIOU3/TYYalolnx
06beKTOoB [1].

Ha ceropHAmIHNMI [IeHb CYLIECTBYIOT
TaKyMe METOAbl yBeIMYeHUsI FaTbHOCTU
TEIIOBU3MOHHBIX CUCTEM:

- yBeIMYeHVe YVC/Ia /IEMEHTOB pas-
pelieHus;

— yIy4LIeHMe ONTHYECKON CUCTEMBI;

— METOR OX/TKAEHNsI MaTPULIBL;

- METOAVKM LIYMOIIOJAB/ICHS;

yBe/IMdYeHNe IOMEX0YCTONYNBOCTY;

- MeTOJ{ HaKOIUIEHMST;

— MEeTOJ, OKOHTYPVBAHS;

- Metop Hanoxenus TV-usobpaxe-
HUAL.

YBenu4eHne 4nCIa 37IEMEHTOB paspe-
IIEHNUs] MO3BOJISIET OCYIECTBUTH Ooree
TOYHOE oIpefeneHne GopMbl 0ODbEKTa;
[M03BOJISIET ONpPENeUTh OTHOCUTETHHO
He6Oo/bIION OOBEKT Ha OTHOCUTENBHO
6ompLIelt qucTanum. Yem 60sblie KOmm-
4eCTBO IMKCeNe B IPUEMHNKE U3Tyde-
HUS, TeM HOAPOOHee, TeTabHee U YeTde
MpeNCTaBIeHbl OOBEKTH M3MepEeHMUS.
Kpome Toro yBenuueHue 4mcia sneMeH-
TOB paspellleHMs IIOBBbILIAET BO3MOX-
HOCTb JIOXXHBIX CpaOaTbIBAHMII CUCTEMBI
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U TpebyeT INpUMEHEHMs HOBBIX KOH-
CTPYKTOPCKO-TeXHUYECKNUX PelIeHMIL.

Yiy4ineHne OnTUYECKO CUCTEMBI 10~
3BOJIACT MOBBILIATH CIIEKTpPaTIbHBIE IIPO-
IYCKHBIC XapaKTePUCTUKYU YTO IIPUBOLUT
K IIponyckaumio Tonbko VIK- usanyyenns,
YTO 3HAYMTENLHO CHIDKAET «JIOXKHBIE 3a-
cBeTbl» (poroMarpuubl. OfHAaKO MpyMe-
HeHMe PeJKUX U CTIOXKHBIX B IIOTyYeHNU
MaTepMajoB 3HAYUTETbHO IIOBBIIIACT
CTOMMOCTD U CUCTEMBI.

OxnaxXieHne MaTpULbl IPUBOAUT K
CHIDKEHUIO TEIUIOBBIX LIYMOB CUCTEMBI,
4TO B CBOIO OYepefib, YBEMIMUMBAET COOT-
HomeHne curHammyM. OgHAaKoO IIPUBO-
INT K YC/IOXKHEHMIO CUCTEMBI; U IIOBBI-
IIEHNIO € SHEePTro3aTPaTHOCTA.

Vicnionb3oBaHue METONUK IIyMOIIO-
TaBJIeHVs MO3BOJIAET YMEHbIIATh (POHO-
BBIII LIIYM; BBIAEIATb OTHOCUTETIBHO He-
6onbuie 06beKkTsl. OTHAKO IPUBOIUT K
YCIOKHEHUIO CUCTEMBI; OTIMYAeTCS
CTIO>KHOCTBIO U TPOMO3JKOCTBIO BBIYMC-
JIEHMII YTO BBI3BIBAeT BBICOKME TpeboBa-
HMA K 000Py/IOBaHNIO; KPOMe TOTO CylIe-
CTByeT BEPOATHOCTD «CITAXKMBAHMS» 110-
JIe3HOTO CUTHAJIA.

YBenm4yeHne IIOMEXOYCTONYUBOCTU
HOPUBOANUT K YMEHBIICHUIO ITYMOB IIPY-
€MHOTO YCTpOJICTBA, a TaK K€ K IIOBBI-
IIEHNIO SHEePro3aTpPaTHOCTU YCTPONCTBa
Y YCTIOXKHEHUIO CYICTEMBI B I[e/IOM.

MeTop HaKOIUIEHMs 3aK/TIOYaeTCs B
yBeIMYeHNN BpeMeH!U dKcro3uuuu. Tak
KaK (DOTOHHBIE ITYMBI B COCETHUX Kafipax
He KOppelnMpOBaHbl ¥ He 3aBUCUMBI, TO
OTHOILIEH)E CUTHAJI/IIYM IIpU CyMMUPO-
BaHUU HECKONIBKMX KafjpOB pacTeT IIpo-
HOPLMOHAIBHO KOPHIO M3 4YMC/IA IIPO-
CYMMUPOBaHHBIX KafpoB[4]

MeTop, OKOHTYPMBAHNA 3aK/II09AETCH
B IIPYMEHEHMM MaTeMaTU4eCKMX MeTO-
foB 1MppoBoil 06pabOTKM M300pake-
HUIL 4TO MO3BOJIAET 60/Iee TOYHO OIpefe-
JIATh KJIacc HabmIogaeMoro o0beKTa, ofi-
HAKO >Ke IOBBIIIAeT BO3MOXKHOCTD JIOXK-
HBIX CpabaTbIBaHUI

Merop Hanoxxenns TV-usobpaxenns
3aK/TI0YaeTCs B COBMEIIEGHUN [IBYX WU30-
OpakeHMIl, TONTyIeHHBIX COOTBETCTBEH-
HO TEIUIOBM3MOHHONM M ONTUYECKON Ka-
Mepamu. Ero ncronp3oBanme mossosnsaeT
MUHVMMM3UPOBATh BO3MOXKHOCTD JIOX-
HBIX cpabarbiBaHMil. OZHAKO, IpYMeHe-
HIe JAHHOTO MeTOfa MIPUBOJUT K IIOBBI-
IIEHNI0 3HEPro3aTPaTHOCTU YCTPOMCTBa
U YCTIOXXHEHUIO CHCTEMBI B L[eIOM.

BeiBop: Ilpennaraercsa meTos yBenu-
YeHV NaJTbHOCTY JIVICTBMSA TEIUIOBU3MU-
OHHBIX CUCTeM IIyTeM IIPUMEHEHNU Ipo-
Le/lypbl HAKOTUIEHMAL.

[TpoBeneHs! MaTeMaTU4ecKoe 1 QUK-
JyecKkoe MOfe/IMpoBaHue. PaccuntaHsl xa-
PaKTepUCTUKY OOHAPYIKEHUSL.

Boibop pmanHOro Meroma 060CHOBaH
IIPOCTOTOV TEXHUYECKOTO pelleHus II0-
CTaBJICHHOI! 3a1auyl ¥ JOCTYITHOCTBIO pe-
amMsanuy UsAenus B MacCOBOM IIpOU3-
BOJICTBE.
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TRAINING MATHEMATICS IN DAILY LIFE

Umarov Shokir, Parmanova Dilnoza, Rahmonov Askar
Mathematics teachers at Academic Lyceum under SamSU

Abstract: This article deals with the role, role and role of math in our daily lives, as
well as teaching students mathematical operations based on real-life examples.
Key words: computer, internet, mobile phones, smart phones and tablets, real-life

examples.

According to the experts, the level of
analytical and logical thinking of a stu-
dent who is well versed in mathematics is
high. It builds on the ability to quickly
make decisions, discuss and negotiate,
and step-by-step, not just to solve exam-
ples and issues, but to face different situa-
tions in life. Also, mathematical thinking
can make it predictable for future activi-
ties and the development of surrounding
events.

Taking into account the unique role of
mathematics in our life, this subject has
been included in the textbooks in the first
grade, with the latest pedagogical and in-
novative methods of teaching mathemat-
ics, as well as the latest pedagogical and
innovative methods in teaching. great at-
tention is paid to the implementation of
ICT tools and technologies. In particular,
the importance of connecting science to
academic life more than academic educa-
tion, solving practical examples and is-
sues, and engaging students in indepen-
dent research and learning, is invaluable.
During the lesson, the learner should not
feel pressured into the desk, but rather
should be encouraged to participate in the
exercises with great enthusiasm.

It is important that he deeply under-
stands that mathematical knowledge is

useful not only in queries or exams for
grades, but also at home, at work, in
sports and in arts, in commerce, in trade -
in every moment of life.. To do this, the
instructor must teach the subjects directly
about life and teach them how to solve
problems or tasks using simple situations
in life.

It is worth noting that today elec-
tronic devices have penetrated deeply
into our lives, with virtually every home
having computers, internet, mobile
phones, smartphones and tablets. Math-
ematical calculations can be easily per-
formed with them. It is possible to solve
even the most complex equations online,
or to involve mathematicians in any part
of the world. This has led some students
to erroneous concepts. This is what sci-
ence wants me to do, if I have to calculate
it on my computer or my phone so I
don’t have to do my own research and do
it on my own. This kind of avoidance
also poses a number of doctrinal ques-
tions to a math teacher today. So how
can we save our students from laziness
and mental laziness, and how to keep
them from becoming addicted to mod-
ern technology? The most important
thing to say in this regard is the need to
include the concept of norms and bound-
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aries in the minds of students. It is worth
noting that there are various situations
in life, including electronic devices, dis-
ruptions of the internet, and the deple-
tion of the smartphone. The knowledge
acquired by a person will accompany
them throughout their lives.

In summary, today’s student needs to
be trained according to the requirements

of today. Because, in the age of new tech-
nology, boys and girls are born with a
number of common features. While our
lifestyle, interests, and aspirations are
nearly identical in the global context, yes-
terday’s teaching methods cannot be
achieved. We will only have the opportu-
nity to nurture a high intellectual genera-
tion as it progresses with time.
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JOCHIIKEHHA BIVIMBY TEXHO/IOITYHUX PEKVIMIB
HAIUTABJIEHHA HA ®I3VMIKO-MEXAHIYHI BTACTVBOCTI
ITIOKPUTTA

babiu B. 10.,
CTymeHT rpyny MrM-2-18 JTHinpoBChKUII iep>KaBHUI arpapHO-eKOHOMIYHMIA
YHIBEpCUTET.

Anomauisa: Y npedcmaeneniii cmammi Ha8eOeHO 00CTIONEHHS 6NAUSY PI3HUX pe-
HUMIB HANNABNIEHHS HA XiMIHULl CK1ad memarny, meepdicmy, yoapHy ésasKicmv, a
makosx miyHicmo 6i0 ymomu Hannasnenv. Ilpedcmasneni 6i0nosioHi dami, wio xapax-
mepusyomyp cmyniHb 00HOPIOHOCMI MeMAnNoONoOKPUMms, 8i0 AKoi 3anemamv pasHo-
NPOUHOCMYb | ONIPHICML 3HOUWLYBAHHS | IHUAUM 8UOAM DYIIHYBAHHSL.

Knrouosi cmosa/Keywords: tBeppicts/ hardness, ynapHa B>askicts/ toughness,
pexxum/mode, HarmaBka/ surfacing, apit/ wire.

IIpaLespaTHICTD i JOBrOBIYHICTD leTaell MallWH, BiJHOBIEHUX META/IOIOKPUT-
TAX, BU3HAYAETbCA OCHOBHMMM €KCIUTyaTaLliiHMMM XapaKTePUCTMKAMM: MIJHICTIO
34eIUIeHH:, 3HOCOCTINKICTb i BTOMHOI MIiITHICTIO. IIpM HaIUIaB/IeHH] KoedillieHT 34e-
IUIIOEMOCTI ITOKPUTTS MOXKHA TIPUITHATY PiBHUM ofyHuIi [1], TOMY eKcruryaTaniiui
B/IaCTMBOCTI OYAyTb BU3HAYATUCS 3HOCOCTINKICTIO i BTOMHO0 MiliHicTI0. 3HOCOCTINI-
KICTb 3a/1eXXUTh Bifi 6aratbox (isnKo-MeXaHIYHMX BIaCTMBOCTEN METaIOMOKPUTTIB:
CTPYKTYPH, XiMiYHOTO CKJIaZy, MiKpO- i MaKpOTBEPJOCTi, IIOPCTKOCTi IIOBEPXHI, 3a-
JIMIIKOBMX HAIIPYT i T.JI. TAKOXK BIIMB Ha 3HOCOCTIMKiCTh Ma€ OMHOPIIHICTb CTPYKTY-
pu i TBeppocTi. TakuM 4YMHOM, BIACTMBOCTI CIUIABiB BM3HAYAIOTHCS IX CKIAZOM i
BHYTPIIIHBOIO OY/I0BOIO.

ITpoBeneni mocmifKeHHA XiMiYHOTO CKIafly, TBEPAiCTh, MIIJHICTb Bifi yToMU Ha-
I7IaB/IeHb, BUKOHAHNX 3 Pi3HMMIU peXXMMaMu. Byrno posrnanyTo XiMidHMII cKIaf Me-
TaJly, HaIUIaBJIEHOTO IIPM Pi3HMX peXXuMax, Ha BifictaHi 0,3-0,4MM Bifi HaIlZIaB/IIOBAJIb-
HOI TOBEPXHi, a TaKOXK IIPOBEIEHO IIOIIAPOBE JOCTIIPKEHHA 3MICTy €/I€MEHTIB, 110
T03BOMAE CyIMUTH NIPO KiIbKiCHMI PO3IOZI/ €1eMEHTIB 110 BUCOTi Ba. BusHayeHmit
BMICT BYIVIEIIO i MapraHIjo, IIl0 Ma€ HailOiIbmMuIl BIVIMB Ha 3HOCOCTINKICTh MeTay,
a TaKoX KpeMHilo Ta xpoMy. CKlafi BU3Ha4YaBCsA He TiTbKM B TOKPUTTAX, a il B IPOTI i
OCHOBHOMY MeTajli. Pe3ynpraTy HaBefeHi B Tabm.1. AHayi3 OTpUMMaHUX JAHUX MOKa-
3ye, 1o iHTeHCudiKaIis peXXnMy [poLlecy HaIllIaB/IeHH: BIUIMBAE Ha 3MICT e/IeMEHTIB
B METAJIONIOKPUTTi. BMICT ByI/Ien0 He3HAYHO MiABUINMBCH, @ BMICT iHIINX €/IeMEHTIB
3MEHIUNBCSL.

BigHOCHe 3MiHa BMICTY OKpeMIX €/IeMEHTIiB II0OKa3aHa Ha puc. 1, a BiffHOCHa 3MiHa
BMICTY €JIeMEHTiB 10 BUCOTi IIBa — Ha puc. 2. OTpuMaHi pe3y/l1bTaTy BINIUBY PeXUMY
IIpOLECY HAIUIAB/IEHHA HA XiMiYHMII CKJ/IaJ] HAIUIAaBJIEHOTO METAJly He I03BOJIA€E aBa-
T OJHO3HAYHOI BifmOBi#i Ha gaHe muTaHHA. [loTpibeH KOMIUIEKCHMIT TIOKa3HIUK, B

38

SCIENCE,RESEARCH,DEVELOPMENT Ne22

CET %
L= i
-
f'__ el —
|:|‘5|:|n|- ..'" _F_d__ﬂ—-__F
105 o
05951
100 =
M
0,550 5
?ﬁ
OB~ 1.7 a5 43 Nd, kBr
— . : - - |
130 145 1640 175 120 A

PucyHok 1. BigHocHa 3miHa BMICTY enemeHTiB B MeTani HannasneHHs Npu iHTeHcudikauii
pexumy

Ta6nuus 1.

MowapoBuin BMICT XiMIYHUX €NEMEHTIB Y LUBI.

Micue B3a1T9 npo6u | BmicT enemeHTiB, % ExBiBaneHTHuin
C Si Mn Cr BMICT BYIrneuLo

0,9MmMm Hag ninieto 0,34 0,58 0,75 0,56 [0,57

cnnasfeHHs

0,35MM Hag niHieto 0,36 0,62 0,83 0,53 (0,6

CMnaBneHHsi

0,3MM HWXYe RiHii 0,31 0,64 0,85 0,49 10,582

ChnaBneHHs

AKOCTi IKOTO BMKOPUCTOBYBaIu «eKBiBanmeHT Byrneno» Ce. B 3aranpHOMy BUITLAZI
BiH MOXXe OYTM 3alCaHMIL:

1 1 1
C,=C+—-—Mn+—-5Si+—-Cr+ (1)
[ i c

me C, Mn, Si, Cr -BiIcoTKOBUII BMICT efleMeHTa CTai, ! ' — KoedillieHTy, 110 BKa-
3yI0Tb HACKi/IbKY i TOTO 4y iHIIOTO eJleMeHTa cablua 3a Aiio ByITIeLo.

Bennunna xoeirieHTiB KOMMBAETHCS B 3a/I€XKHOCTI Bifj TOTO, /1A SIKUX Liieit BU-
kopuctoByerbcs Ce, TOOTO 110 BifHOLIEHHIO [I0 YOTO PO3I/IAAAETHCS 3MICT e/IeMEHTIB.
3a garumu C.A. OcTpOBCBKOI [2] MOXHA IPUITHATI:

S Mn Cr
C =0
. 778§
Pesynmbratu pospaxynky Ce HaBefieHi B Tabm. 1,a rpadiyna sanexxHicTb Ha puc. 1.
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PucyoHk 2. BigHocHa 3miHa BMiCTy eneMeHTiB Mo BUCOTI LWBa
Tabnuus 2.
CTaTUCTUYHI XapaKTepUCTUKN MiKPO- i MakpoTBEPAOCTI
Moka3Hukun Pexum CTtaTuUCTUYHI Xap-Kun
HanJaBKu X 6 Y,
MakpoTBepaicTb 1 103,8 4,04 3,8
2 102,1 5,8 2,7
3 98,07 1,43 1,2
MikpoTBepaicTb 1 290,5 21,2 7,8
2 286,2 25 8,5
3 284,8 34,1 9,7

OpHuMy 3 HaltdacTille BU3HAYaEMUX (i3ikoMeXaHiuecKiX BIaCTUBOCTel ITIOKPUTTIB €
TBEPHICTh i MikpoTBepicTh. TBepAicTh MOKPHUTTIB i iX OfHOPIAHICTD fy’Ke BIUIMBA€E Ha
3HOCOCTINKICTb. MeTalomOKpUTTs, BUKOHAH]I B BYIJIEKMCTIOMY Trasi, 06po6msoTecs
nic/iA HamtaBneHHA. 3 1iiel TOYKM 30py A/ IMOJIINIIeHHS YMOB MeXaHiuHOI 06po6Ku
Be/IMKi 3HaYeHH: TBepROCTi HebaxaHi. [I/11 OTpMMaHHsA BUCOKOI 3HOCOCTINMKOCTI 1O-
KPUTTS MiHAI0THCA 3MilIHEHHI0, Halt61blil e(peKTUBHIM € 3aTapTyBaHHIM 3 HarpiBy
TBY. MikpoTtsepaicTb 3amipsnu Ha TBepfoMepe Tuiy TK 3 HaBanTa)keHHAMM 100 Krc
i 150 Krc. JOC/IiPKEeHHA IPOBOVIN 3 METOIO BUAB/IEHHSA BIUIMBY PEXXUMIB, PO3IONiTY
TBEPROCTI ITiC/Is1 HAIUIAB/IEHH IO ITIMOMHI IOKPUTTS, @ TAKOXK 3 METOI0 BU3HAYEHHS
PO3IOAINY TBEPHOCTI IO IIMOMHI Hic/IA CIPAMOBAaHOTO OXONOIKEHH 1 rapTyBaHHA 3
HarpiBy TBY. MikporBepaicTb mokpurTis 3amiproBanach Ha npunaji [IMT3. Pesynb-
TaTy 3aMipiB 06pO6IANNCSI METOFAMM MAaTEMAaTUYHOI CTATUCTUKK. BenmuanHa i xapaxk-

40

SCIENCE,RESEARCH,DEVELOPMENT Ne22

HEE —

I —— la
b |
104 —— — '---__-i
S S
= e
100} z 5%\\‘
RN
J W 1y N
L Bl ] N
ol = — B
= = T—h N
AN
97.| Bigcranb #ig nosepesi

0.8 0.8 1,2 1.6 2,0 24 | sare

PucyHok 3. Posnogin tBepgocti HRB no Bucori wea: 1, 2, 3 — N03HaYeHHSA pexumiB:
a — TBepAicTb Mo ocCi WwBa, 6 — Mix weamu

Taonuus 3.
[ocnigxeHHs1 yaapHOi BYA3KOCTi MeTany

prnvl_ MapameTpu |MT cm3/ | YpapHa B’A3KicTb

spaskie  II"A [uB |"°*  [203 253°K

Cranb 45 - - - 0,54 0,63+0,52+0,64+0,61 (0,38 0,41+0,42+0,3
Lap nokput- | 180 25,5 (240 0,55 0,51+0,52+0,53+0,68 | 0,41 0,41+0,4+0,41
75 0,5MM Ha

CTOPOHY

Cranb 45+ (205 26 300 0,69 0,62+0,61+0,82+0,73 | 0,48 0,51+0,33+0,61
Hn-30XI'CA

Tep 3MiHU cepefHiX 3HaueHb TBepfocTi HRB B 3anexxHOCTI Bifj peXk1My HalllaB/IeHHA
HapaHi Ha puc. 3. [IoKpuUTTs, BUKOHaHe 3 PEKMMOM 1, Mae HailOinbIIMiI TOKa3HUK
TBEPHOCTI, 1110 HOSCHIOETHCA O1/IBII BICOKOIO LIBUKICTIO OXOIOMKeHHs (61bII BUCO-
Ka IIBYU/KICTb PO3MIafy ayCTEHITY), Ipy HaMMEHIIIiil [INOMHI 30HM TEPMIYHOTrO BIUIN-
BY. [l pexxuMy 3 xapakTepHa Hall0i/bllla OHOPIHICTD TBEPHOCTI, AK IO TOBIMHI
HaIIaB/IeHHA, Tak i 1o umpuHi mBa (Kpusi 3a i 36).

TBepaicTb MOKPUTTS Mic/A rapTyBaHHA 3 HarpiBoM TBY A BapianTy crans 45 +
30XTI'CA mpencTaBneHa Ha MamioHKY 4. TBepnocTi, 110 3a6e3meyyoThCs HAIIAB/IeH-
HAM Hn-30XI'CA Ha cranp 45, MaloTh MakcuManbHy BenmunHy HRC 50-52. s
OTpUMaHHs 61/IbII BUCOKUX TBEPHOCTEI HeOOXiIHe 3aCTOCYBAHHS BICOKOBYITIELIEBUX
a60 mopomKoBux AporiB. HammasieHHsI 3 CHPsSMOBAaHMM OXOTOMKEHHsM He 3abe3-
Ie4yye piBHOMiIPHOCTI TBEPAOCTI 110 TOBIIVHI IIOKPUTTS, TOMY 110 BHY TPilllHA YaCTMHA
IIOKPUTTA MiJIa€ThCA BilIyCKY TEIIOM HATpiTOi feTari.
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PucyHok 4. XapakTtep 3miHn 1BepgocTi HRC no Bucoti HannaeneHoro wapy:1 — nicns
rapty TBY, 2 — nicna HannaeBneHHs 3 CNpsIMOBaHNM OXONOMXKEeHHAM, 3 — Hannaseka 3

HE3Ha4YHUM OXONOAKEHHAM
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PucyHok 5. Posnogin tBepgocti metany HannaeneHHs HRB: 1, 2, 3 — pexxvmu Hannas-

NeHHA
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PucyHok 6. Posnogin tBepgocti metany HRB: 1, 2, 3 — pexxumun HannasneHHs

Il Halt6ib1I TOBHOI OLIIHKM OMHOPIZHOCT] i XapaKTepy pO3NOAiNny Makpo- i Mi-
KpOTBepAocTi MOKpuUTTiB 6ynmu orpumMani Bubipku HRB i Hm. Otpumasni 3a pesyinbra-
TaMy 0OPOOKM CTATUCTUYHI XapaKTePUCTVKM IIPefCTaBIeHi B Tab. 3, a KpuBi posio-
miny - Ha puc. 5, 6. KpuBi xapakTepusyoTb CTYIiHb OTHOPITHOCTi MeTaIOMOKPUTTA,
Bifl AKOI 3a/1€XKaTh MillHIiCTb i OIIPHICTh 3HOLIYBaHHA Ta iHIIMM BUaM PYHYBaHHA.

Martematnune criopiBanast HRB mapae 3 inrencudikariero pexumy Ha 7%, 1o
MO>XHa BBa)KaTyl HEBEIMKMM, BPaXOBYIOUN, IO «CUPi» META/NONOKPUTTA 3a3BMYail
MaJjIo IIPALIOI0Th Ha CTYPAaHHA, ajie IIPYU I[bOMY IIOJIINIIYETbCA 06pOOMII0BaHICTD 1Iapy.

PoscioBaHHA, 1[0 XapakTepusyeTbcs KoedinienToM Bapianii, mo HRB HeBermuke,
1o 3,8%. BigMiHHOCTI cepefjHiX 3Ha4eHb MiKPOTBEPHOCTI TAKOXK HEBE/IMKI, 3 TEH/IEH-
Iji€f0 3MeHIIeHHs IpK 301/IbIIeHH] pexX1My, IpoTe KoedillieHT Bapiawil sHaYHMIT O
9,7%. TT0oSICHIOETBCST TaKMIT POSKIJ TUM, IO BUMIpPK POOWMIIICS 1O BUCOTI IIBa, a TaK
AK HaIUIaBKa BeacsA 3 OXONOPKEHHAM, YMOBM i30T€PMIYHOrO PO3IAJy ayCTEHITy B
IIpolleci 3aCTUraHH: 10 BUCOTI 1IBa 6y/y HeogHaKkoBi. OTHUM 3 ITOKAa3HUKIB MeXaHiy-
HMX BJIACTMBOCTEN € yapHa B>A3KICTb MeTaly, 110 AKiil MOXXHa CYIUTH IIPO 31aTHICTDh
IeTanmi CIpuMitMaTy AMHAMIUHI HaBaHTa>KeHHs, OCOOMBO IIPY HUSBKUX TEeMIIEPaTy-
pax. luHaMiyHi HaBaHTa)KeHHA IOCTIIHO Bij4yBalOTh JeTa/li MAIlIMH B CU/TY CIIELN-
¢iunocti ix poborn. ITpoBefeHO HOCIIPKEHHS YHAPHOI B»sI3KOCTI HAIUIABIEHMX
3paskiB. 3pasku ToummcA i mutipyBanucA 3a ogHy ycTaHOBKY. [liameTp micna mmidy-
BaHHA — 58 MM, TOBIMHA MeTanoNOKpUTTA — 0,5 MM. [lani BaluK cBepaIniu, po3To-
4yyooTh i Bupisamu ¢pe3ow moTpibHI posmipu. BupisaHi 3pasku uuridysamucs 3
eMy/IbCi€lo 3 3-X CTOPiH A/st fomaHHs iM dopmy i posmipis srigHo 3 Bumoramu 'OCT
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6996-66, a YeTBepTa CTOPOHA — HAIIJIaB/IEHNUII MeTall — Maa onykiicTs 0,3 mm. Hapgpis
BUKOHYBaBCs pislieM 3 (acOHHOI 3aToUyBaHHAM (3a mpodineM kaHaBKM). PesynbraTn
IOCTiIKeHb MPeACTaBIeH] B Ta0m. 4. Sk mOKasanu npoBeeHi TOCTimKeHH, HallIaB-
JIEHi 3pasKM He IOCTYIAITHCA 3a BEIMYMHOIO YIAPHOI B>I3KOCTi €TalOHHUM. Y TOM
e 4ac, AK HiATBepIKYIOTb faHi Tabl. 2, MiABMUIeHHA 3HaYeHb e/IeKTPUYHNX ITapaMe-
TpiB peXXUMy He BIUIMHY/IO HETraTMBHO Ha 3MiHy BEIMYMHU yfapHOI B>si3KoCTi. s
POSIIIAHYTHX YMOB eKCIIEPMMEHTY BelTMYNMHA yHapHOi B’SA3KOCTi 30i/MblIyBanaca Ha
20%. IlosgcHUTM OTpMMaHi pesylnbTaTy MOXKHAa HACTYIIHMM YMHOM. Y HaIlJIaBI€HUX
3pasKax IIijJi IHOM HaJpi3y BUABMBCA MeTasl MBa TOBIMHOK 0,5-0,8 MM 3 BMicTOM
BYIJICLII0 3HAYHO MeHIIle, HK B OCHOBHOMY MeTaii (Ha 0,11-0,12%), i 3 6inbim Buco-
KJM BMICTOM JIETYIOYVX e/leMeHTiB. TakyM 4/MHOM, Ha IOYaTKy 371aMy 3paska (Ha JHi
KaHaBKM) BYSBYUBCA LIAp 3i 3HAYHO BMINMM IIOKa3HMKOM VAAapHOI B»A3KOCTI, HDK
OCHOBHMII. 3aBJAKM IJbOMY IIAPy IIOKA3HMK yAAaPHOI B>A3KOCTi HaIl/IABJIEHNX 3Pa3KiB
BUABUBCA HE HIDKYE OCHOBHOTO, HE3BAXKAIOUM HAa HETaTMBHMII BIUIMB TeIUIA IYIN.
3pasKy, HAIUIaB/IeHI IO peXmMaM, 1o 3abesIedye BUCOKY HMPOAYKTMBHICTb, Majn
TpuBaje nepebyBaHHsI META/Ty BAaHHY B PIFKOMY CTaHi, IO CIPHSIIO GI/IbII IIOBHOMY
BUJIiZIEHHIO I'a3iB 3 PiJKOTO MeTAy i, BiAMIOBiJHO, BiICYTHOCTI IIOp B M€TaJli 1Ba, 1110
TaKOXX CIPUANO OTPUMMAHHIO BUCOKOTO IMIOKa3HMKA YjapHOi B>I3KOCTI.

BucHoBknu:

1. YgapHa B’sSKicTb HaIIaBJIeHMX 3pa3KiB He IIOCTYIAETbCA €TAMOHHUM, a IpH
inTeHCHIKaLii peXXMMY CIIOCTEPIraeThCs He3HaYHe 301/IbIIIEHHS ITOTO TOKA3HIKA, [0
MO>KHA ITOACHNTY XOPOLIOIO Jlera3allielo BaHHY, O1IbIT piBHOMIPHIM OXOIOIKEHHAM
i 30i/1IbIIEHHAM TOBIIMHY LIAPY 3 MEHIIMM BMiCTOM BYIJIELI0, TOOTO 3i 30i/IbIIeHHAM
DIMOVHY IPOIIaB/IeHHA.

2. Ilpu 36inpieHH]i pe>XXMMIB HaIIaB/eHHs BMICT ByIVIELI0 B MeTa/loONOKpUTTS
361b1IyETHCS (B 3B>S13KY 31 30iMbIICHHAM YaCTKM OCHOBHOTO METANY), 3MICT iHIIMX
€IeMEHTiB 3MEHIIY€EThCA (B OCHOBHOMY 4epe3 BUTOPSIHHA).

3. 3i 36i/IbIIIEHHsAM peXMMY HAIUIaB/IeHHs CepefHe 3HadeHHs TBeprocTi HRB (mo
BUCOTI 1IIBa) TafIa€, 10 NPU3BOAUTD 1O HE3HAYHOTO 3MEHIIeHH MIKPOTBEPHOCTI.
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Every day millions of bytes of data are
created and 90 per cent of all the data in
the world today were produced within the
past two years. That is because the amount
of data is growing and at such a large rate,
the challenges of handling this data with
the intention to use and to apply it using
tools such as data mining. These tools have
become more and more complex and have
caused a constant need to scale up to the
large volume of data that must be inter-
preted. There are completely different data
for a distinct purpose, however our target
is to hit the dear knowledge for the aim of
analysis and scientific use still as way of
life. Data processing, data discovery, or
prophetical analysis - all of those terms
mean one and therefore the same.

Data Mining (DM) is the process of
identifying patterns in large sets of data.
The aim is to find out previously un-
known, useful knowledge. When used in
text mining, DM is applied to the facts
generated by the information extraction
stage. Putting the aftereffects of our DM
procedure into another database that can
be required by the end-client by means of
a reasonable graphical interface. The data
generated by such information requests
can also be represented visually with dia-
grams or graphics.

Data mining, knowledge discovery, or
predictive analysis - all of these terms

mean one and the same. Broken down
into simpler words, these terms refer to a
set of techniques for discovering patterns
in a large dataset. These patterns help in
creating a predictive model to stay on top
of the future behaviors. Obviously, to de-
tect hidden knowledge, it is necessary to
use special methods of automatic analysis,
with which you have to practically obtain
knowledge from the “sea” of information.
The term data mining or Data Mining is
firmly entrenched in this area.

Consider the properties of the detect-
ed knowledge, the data in the definition,
in more detail. The main rule is that
knowledge must be new, previously un-
known. The efforts made to discover
knowledge that is already known to the
user do not pay off. Therefore, it is only
new, previously unknown knowledge that
is of value.

Data mining engine is an essential
part of the data mining system that con-
sists of several functional modules like
association, correlation analysis, cluster
analysis, knowledge discovery, characteri-
zation, evolution analysis and many more.
In Data Mining, models are used to repre-
sent gained knowledge. The types of
models depend on the methods of their
creation. But the most common of them
are rules, decision trees, clusters, and
mathematical functions. The found pat-
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terns must be logically explainable, other-
wise, there is a possibility that they are
random. In addition, the discovered
knowledge should be presented in a hu-
man-readable form.

With this huge flow of latest infor-
mation and data comes several new op-
portunities to use and to use DM. This
most frequently appears to use in a very
business sense, utilized in order to “im-
prove client service, the higher target
selling campaigns, determine insecure
purchasers, and improve production
processes” or in different words to make
money.

Therefore, today, most of the organi-
zations — irrespective of their domain -
are looking to monetize on their Big Data
and use complex analytical strategies.
Most of the organizations are looking to

g rbopt Dacikee® Srab

capitalize on their Big Data and are hence
using sophisticated analytical methods.
As the consumption of Big Data grew, so
did the need for data mining.

The field of data mining has been
growing due to its tremendous success in
terms of broad-ranging application ac-
complishments and scientific progress,
understanding. Several data mining ap-
plications have been successfully in force
in diverse areas like health care, finance,
retail, telecommunication, fraud detec-
tion and risk analysis etc. The ever in-
creasing complexities in many fields and
enhancements in technology(pic.1) have
posed new challenges embrace totally dif-
ferent information formats, information
from disparate locations, advances in
computation and networking resources,
analysis and scientific fields.
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Certainly, the most related to artificial
intelligence and especially data mining
sphere is healthcare because of its great
capability to improve the healthcare sys-
tems and devices and reduce costs. Re-
searchers use approaches like multi-di-
mensional databases, machine learning,
soft computing, data visualization and
statistics. Mining may be wont to predict
the degree of patients in each class. Pro-
cesses area unit developed that check that
that the patients receive acceptable care at
the proper place and at the proper time.

Another sphere, where people actively
use data mining, is banking and finance.
With computerized banking everywhere
huge amount of data is supposed to be
generated with new transactions. Differ-
ent methods and algorithms can contrib-
ute to determination business issues in
banking and finance by finding patterns,
causalities, and correlations in business
data and market costs that aren’t at once
apparent to managers as a result of the
degree information is just too massive or
is generated too quickly to screen by spe-
cialists. The managers might realize these
data for higher segmenting, targeting, ac-
quiring, holding and maintaining a prof-
itable client.

More than that, there is a newly
emerging field - Educational Data Min-
ing. The main idea consists in developing
methods that discover knowledge from
educational environments and portals.
The goals of EDM area unit known as
predicting students’ future learning be-
havior, learning the results of instruc-
tional support, and advancing knowledge
base concerning learning. Data process-

ing will be employed by an establishment
to require correct choices and additional-
ly to predict the results of the scholar.
With the results, the establishment will
specialise in what to teach and how. As a
result, learning pattern of the scholars will
be captured and accustomed to develop-
ing techniques to teach them. Therefore,
we can see examples of data mining eve-
rywhere around us.

Irrefutable, that data mining requires a
skilled professional who understands how
to look through the noise to find useful
sound bites that can direct future efforts.
Nevertheless, as data scientists become
progressively proficient at filtering Big
Data stores, the potential of the speciality
grows. The use is solely settled by the in-
dustry in which you operate and the types
of data available.

For example, Multimedia Data Mining
is one of the latest methods, which is
catching up because of the growing ability
to capture useful data accurately. It in-
volves the extraction of data from differ-
ent kinds of multimedia sources such as
audio, text, hypertext, video, images, etc.
Whereas the data is converted into a nu-
meral formulation in various formats.
This method can be used in clustering
and classifications, performing similarity
checks, and also to identify associations.

I also believe that Spatial and Geo-
graphic Data Mining will become a com-
monplace thing in the near future. This
type of DM includes extracting informa-
tion from environmental, astronomical,
and geographical data, which also in-
cludes images taken from outer space. It
also can reveal various aspects such as
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distance and topology that is principally
employed in geographic information sys-
tems and other navigation applications.
Researching and detecting by a “ma-
chine” with algorithms and artificial intel-
ligence tools in raw data of hidden knowl-
edge that was previously not known, is
nontrivial must be practically useful and
accessible for human interpretation. De-
spite this fact, DM is not a cure for all
problems and results must be viewed with
the same care as with any statistical analy-
sis. One of the strengths of data mining is
the ability to research quantities of knowl-
edge that may be impractical to research
manually, and therefore the patterns

found may be complex and difficult for

humans to understand. Overall, while it

may seem like big data and data mining
are only important to big businesses and
those looking to make a profit, databases
still affect people on a more personal level
and can help to improve different aspects
of their everyday lives.
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Abstract - The paper discusses the practical aspects of application of multi-criteria
approach to solving the problem of an optimal routing for wireless self-organizing net-
works. To find the subset of Pareto-optimal solutions, it is proposed to use the method of
weighted comparison. As the initial metrics analyzed convergence time, memory over-
head, control overhead, time complexity and communication complexity.
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1. Introduction

Wireless LAN 802.11 becomes increasingly important mainly because they are easy
to deploy and easy to operate [1]. 802.11 networks can construct different. The devel-
oper can choose one of the following topologies:

- Independent basic service area (independent basic service sets, IBSSs).

- Basic service area (basic service sets, BSSs).

- Extended service area (extended service sets, ESSs).

Service area (service set) in this case - is logically grouped devices. The WLAN
provides access to the network by transmitting broadcast signals through the air on a
carrier in the range of radio frequencies. The receiving station can receive signals in
the range of several transmitting stations. The transmitting station first sends the ID
service area. Station receiver uses the ID service area to filter the received signals and
highlight the fact that it needs. Technology IBSS is a group of employees in accordance
with 802.11 stations that communicate directly with one another. IBSS is also called
special or unscheduled (ad-hoc) network, since it is essentially an easy-to-peer WLAN.
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Fig. 1 — Ad-hoc network example

In Fig.1 shows how the three stations are equipped with wireless network interface
card 802.11 may form IBSS communicate directly with one another.

Ad-hoc network is a network of self-sustaining, without using a single access point.
When creating such networks do not develop any map location of their deployment
and previous plans because they are usually small and have limited long enough for the
transfer of shared data in the event of such need. Also standard is not limited to the
number of devices that may be included in an independent basic service area. Ad-hoc
structure is suitable for the rapid deployment of networks. This mode requires mini-
mal equipment: each station must be equipped with a wireless adapter. With this con-
tiguration, no need to create network infrastructure. The main disadvantages of ad-
hoc mode are limited to the range of the network, limitations imposed on the power
devices and the problem of routing with substantial mobility of nodes.

Considering the large number of routing protocols specific to these networks is
an urgent task of choosing the optimal Pareto set of protocols. In work used basic
metrics such as convergence time, memory overhead, control overhead, time com-
plexity and communication complexity can be used as a unit of weight and variable
weight and other. The following shows a brief overview of routing protocols in ad-
hoc networks.

2. Short review of routing protocols

These protocols can be classified into three different groups [2-4]: global/proactive,
on-demand, reactive and hybrid. In proactive routing protocols, the routes to all the des-
tination (or parts of the network) are determined at the start up, and maintained by using
a periodic route update process. In reactive protocols, routes are determined when they
are required by the source using a route discovery process. Hybrid routing protocols
combine the basic properties of the first two classes of protocols into one. That is, they are
both reactive and proactive in nature. Each group has a number of different routing strat-
egies, which employ a flat or a hierarchical routing structure. Several algorithms from
each group will be described.
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a. Proactive protocols. The DSDV protocol guarantees loop free routes. It provides a
single path to a destination, which is selected using the distance vector shortest path
routing algorithm. DSDV still introduces large amounts of overhead to the network due
to the requirement of the periodic update messages, and the overhead grows according
to O(N?). Therefore the protocol will not scale in large network since a large portion of
the network bandwidth is used in the updating procedures.

The WRP protocol also guarantees loops freedom and it avoids temporary routing
loops by using the predecessor information. However, WRP requires each node to
maintain four routing tables. This introduces a significant amount of memory overhead
at each node as the size of the network increases. Another disadvantage of WRP is that
it ensures connectivity through the use of hello messages. These hello messages are
exchanged between neighboring nodes whenever there is no recent packet transmis-
sion. This will also consume a significant amount of bandwidth and power as each node
is required to stay active at all times.

The OLSR is a point-to-point routing protocol based on the traditional link-state
algorithm. In this strategy, each node maintains topology information about the net-
work by periodically exchanging link-state messages. The novelty of OLSR is that it
minimizes the size of each control message and the number of rebroadcasting nodes
during each route update by employing multipoint replaying strategy. To do this, dur-
ing each topology update, each node in the network selects a set of neighboring nodes
to retransmit its packets. To select the multipoint replaying strategy, each node peri-
odically broadcasts a list of its one hop neighbors using hello messages.

b. Reactive protocols. The AODV routing protocol is based on DSDV and DSR
algorithm. It uses the periodic beaconing and sequence numbering procedure of
DSDV and a similar route discovery procedure as in DSR. However, there are two
major differences between DSR and AODV. The most distinguishing difference is
that in DSR each packet carries full routing information, whereas in AODV the
packets carry the destination address. This means that AODV has potentially less
routing overheads than DSR. The other difference is that the route replies in DSR
carry the address of every node along the route, whereas in AODV the route replies
only carry the destination IP address and the sequence number. The advantage of
AODV is that it is adaptable to highly dynamic networks. However, node may expe-
rience large delays during route construction, and link failure may initiate another
route discovery, which introduces extra delays and consumes more bandwidth as the
size of the network increases.

The DSR protocol requires each packet to carry the full address (every hop in the
route), from source to the destination. This means that the protocol will not be very
effective in large networks, as the amount of overhead carried in the packet will con-
tinue to increase as the network diameter increases. Therefore in highly dynamic and
large networks the overhead may consume most of the bandwidth. However, this pro-
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Table 1

Basic characteristics of protocols

Protocol Time complexity Memory overhead | Control overhead
DSDV O(D-I) O(N) O(N)

OLSR O(D-l) O(N?) O(N?)

WRP O(h) O(N?) O(N)

AODV 0O(2:D) O(2:N) O(2'N)

DSR 0(2:D) O(2'N) O(2-N)

tocol has a number of advantages over routing protocols such as AODV, and in small
to moderately size networks. An advantage of DSR is that nodes can store multiple
routes in their route cache, which means that the source node can check its route cache
for a valid route before initiating route discovery, and if a valid route is found there is
no need for route discovery. This is very beneficial in network with low mobility. Since
they routes stored in the route cache will be valid longer. Another advantage of DSR is
that it does not require any periodic beaconing (or hello message exchanges), therefore
nodes can enter sleep node to conserve their power. This also saves a considerable
amount of bandwidth in the network

¢. Hybrid protocols. In ZRP, the nodes have a routing zone, which defines a range (in
hops) that each node is required to maintain network connectivity proactively. Therefore,
for nodes within the routing zone, routes are immediately available. For nodes that lie out-
side the routing zone, routes are determined on-demand (i.e. reactively), and it can use any
on-demand routing protocol to determine a route to the required destination. The advan-
tage of this protocol is that it has significantly reduced the amount of communication
overhead when compared to pure proactive protocols. It also has reduced the delays associ-
ated with pure reactive protocols such as DSR, by allowing routes to be discovered faster.
This is because, to determine a route to a node outside the routing zone, the routing only
has to travel to a node which lies on the boundaries (edge of the routing zone) of the re-
quired destination. Since the boundary node would proactively maintain routes to the
destination. The disadvantage of ZRP is that for large values of routing zone the protocol
can behave like a pure proactive protocol, while for small values it behaves like a reactive
protocol. Basic characteristics some routing protocols shown in Table 1.

3. Finding the subset’s Pareto-optimal variants
As a collection of objective functions is being introduced, each variant of the sys-
tem ¢ is mapped from a set of permissible variants @ into the criteria space of esti-
mates < p™: ~
V=R(@®,)=(FeR" |7 =k(@) pc®,} (Equation 1)
In this case to each approach ¢ corresponds its particular estimate of the selected
quality indicators v = k (¢) (eq.1) and, vice versa, to each estimate corresponds an
approach (in a general way, a single approach is not obligatory).
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To the relation of the rigorous preference o on the set @, corresponds the rela-
tion . in the criteria space of estimates - According to the Pareto axiom, for any two
estimates v, V" e V' satisfying the vector inequality ;' > 7, the relation ;' v " is
always obeyed. Besides, according to the second Pareto action for any two approach-
es ¢',¢" € ®,, for which k(¢') > k(¢") is true, the relation ¢’ > ¢" always occurs.
The Pareto axiom imposes definite limitations upon the character of the preference in
multi-criteria problem [5, 6].

It is desirable for a customer to obtain the best possible value for each criteria. Yet
in practice this case can be rarely found. Here, it should be emphasized that the qual-
ity indicators (objective function) of the system (eq.1) may be of 3 types: neutral,
consistent with one another and competing between one other. In the first two in-
stances the system optimization can be performed separately in terms of each of indi-
cators. In the third instance it appears impossible to arrive at a potential value of each
of the individual indicators. In this case one can only attain the consistent optimum of
introduced objective functions — the optimum according to the Pareto criteria which
implies that each of the indicators can be further improved singly by lowering the
remaining quality indicators of the system. To the Pareto optimum in the criteria space
corresponds a set of Pareto-optimal estimates that satisfy the following expression:

P(V)=opt.V ={k(¢°) e R" |Vk(¢) eV : k(#)2k(¢°)}.  (Equation 2)

An optimum based on the Pareto criteria can be found either directly according to
(eq.2) by the exhaustive search of all permissible variants of the system @ , or with
the use of special procedures such as the weighting method, methods of operating
characteristics.

With the Pareto weighting method being employed. The optimal decisions are
found by optimizing the weighted sum of objective functions

gxﬁgr[k () = A4k () + k) () +...+ Ak, ()], (Equation 3)
which the weighting coefficients A4,,4,,...,4, are selected from the condition

m
A, >0, 2/11. =1. The Pareto-optimal decisions are the system variants that satisfy

i=1

(eq.3) with different permissible combination of the weighting coefficients
Ay Ay,.., A,, . When solving this problem one can observe the variation in the alter-

native systems ¢ = (s, B) € @, within the limits of specified.

The method of operating characteristics consists all the objective functions, except
for a single one, say, the first one, are transferred into a category of limitations of an
inequality type, and its optimum is sought on a set of permissible alternatives
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extr{k, ()], ky(9) = Kogs k3(9) = Ko ke, (9) = K.,y (Equation 4)

Here K,4, K5, K,,; are the certain fixed, but arbitrary quality indicators val-
ues.
The optimization problem (eq.4) is solved sequentially for all permissible combi-

nations of the values Kz¢ <K,p, Ks¢ <Kipseo Km¢ <K, p- In each instance an

optimal value of the indicator kl(,pt is sought by variations ¢ € @ . As a result a
certain multidimensional working space in the criteria space is sought

klopt = fp (K2¢,K3¢ ""’Km¢) (Equation 5)

Found a subset of Pareto-optimal protocols has important properties. In choosing
the Pareto-optimal protocols are eliminated by far the worst protocols options for an
unconditional preference criterion. Moreover, Pareto-optimal protocols correspond-
ing to the agreed quality indicators introduced optimum (private functions). It means
that the extreme value is reached for each of the quality metrics, which may be
achieved without deterioration in the quality values of other parameters.

Pareto-optimal protocols options, not comparable with each other and therefore
are equivalent in terms of the Pareto criterion. Therefore, each of them may be used in
solving special problems of routing based on a minimum power input devices, a
minimum of overhead information or complexity of the algorithm that will uniformly
load the link corresponding to the traffic types of the required quality of service. How-
ever, in some cases there is the need for a single selection routing taking into account
additional information from experts. This may be applied different methods of nar-
rowing down to a single subset of Pareto options, including: using the value functions,
the use of lexicographical approach, based on the theory of fuzzy sets and other.

Conclusion

Review of existing routing protocols in ad-hoc networks is performed. Methodol-
ogy finding the Pareto-optimal set of protocols is obtained. Results of the comparative
analysis of existing routing protocols based on the aggregate of quality indicators based
on the proposed methodology are discussed.
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TEXHOJIOI'TA BUPOBHUIITBA

M’SIKOI'O PO3CIIBHOTI'O CUPY «BPVH3A»
B YMOBAX ITPAT «<HOBI'OPO/-CIBEPCbKIM CUP3ABOM»

IOxHoBeusn A.JI.

Marictp, cuernianphictp « TexHosmorii 36epiraHHs, KOHCEPBYBaHHI

Ta nepepo61<1/1 MOJIOKa»,

CyMcpKnit HalliOHaTbHMII arapHUil YHiB€pCUTET

bonrosa H.B.

JIOLIeHT, KaHIMUJAT Ci/IbCHKOTOCIONAPChKMX HAYK,
CyMcbKnit HalliOHaTbHUI arapHUl YHiBepCcUTET

KnrouoBi croBa: 6puH3a, X10puj HaTpilo, XI0pK[ Kajiwo, 6ioxiMiuHe BU3piBaHH,

COJIiHHAL.

Keywords: brine cheese, sodium chloride, potassium chloride, biochemical matu-

ration, salting.

Ilocmanosxa npobnemu. Bupo6bHu-
LTBO PO3CITBHUX CHPIB 3aiiMa€ 0cob/u-
Buii mabenp B cupopobHiit ramysi. Haii-
HON/IAPHIIINMM 3 HUX € OpMH3a, MOINT
Ha fKy 3pOCTa€ 0COOMMBO IIBUAKO. B
VYkpaiHi po3cCinbHiI cupyu BUTOTOBISAIOTDH
MepeBaXXKHO i3 MacTepr30BaHOTO MOJIOKA.
YhnakoBaHmit B pO3COMi Mifi BaKyyMOM
cnp 36epiraerbest fo 12 micsauis. Bin BBa-
YKAETHCS PKepesIoM IOBHOLIIHHMX Oi/IKiB,
KaJ/bllilo, MarHilo, BiTaMiHiB, OMHaK BiJ-
3HAYA€ETHCA BYCOKUM BMiCTOM KYXOHHOI
comi - Bim 4 go 7%. HagnumkoBe BXXu-
BaHH: COJIi OB A3YI0Tb i3 MOSBOIO 3aXBO-
PIOBaHb CepleBOi Ta CY[AMHHOI CHUCTeM,
OTIOPHO-PYXOBOTO amapary.

Ananiz ocmannix docnioncerv. Kymnb-
Typa CHOXXMBaHHA CUPiB B YKpaiHi 1O-
cTiitHo 3pocrae. Ha cporopsi B po3api6-
Hiil MepexXi NpefCcTaB/leHa BeMKa Kijlb-
KICTb HOBMX PiSHOBU[IB cupy, 110, 6e3y-
MOBHO, BIUIMHY/IO Ha  KYIbBTYpy
CTIIOXMBaHHA CUPiB B Hallili KpaiHi. Bu-

POOHMKM PO3CITBHUX CHUPIB 3aiiMalOTh
Ba)X/IMBY Hillly B MOJIOYHIN Tamysi, AKa
PpO3BMBAaETbCA HaliiMHaMivHime. bpunsa
€ HaJIIONY/IAPHIIINM PO3CI/IBHUM CUPOM
B YKpaiHi, a /I OedKuX perioHis — 1o-
[E€HHVM NTPORYKTOM. XapaKTePHOIO O3Ha-
KOI0 TEXHOJIOTIYHOTO IPOLECY BUTOTOB-
JleHHs1 OpUH3Y € [O3pIBaHHS y PO3COI.
ITipsymenuit BMicT comi 3abe3mnevye Ii-
KaHTHUII CMaK i caMe TOMY CUP KOPUCTY-
€TbCA MOIYAAPHICTIO Yy HaceleHHs, CTaB-
1Y aBTEHTUYHUM IIPENCTaBHUKOM CUP-
Hol ranysi. IIpore HapMipHa Ki/IbKiCTb
cori € «minycom» 6punsn [1-3]. Y Hayko-
Bill JliT€paTypi 3alpOIIOHOBAHA TEXHOJIO-
rifg BUpOOHMIITBA OPMH3MU 3 TaKOK 3aMi-
HOW0 [2,4,5]. IluTaHHA BMKOPUCTaHHSA
3aXMCHUX KY/IBTYpP y TEXHOJIOTiI cupiB, B
TOMY 4MCJIi 1 pO3CIIPHUX, Y Halllill KpaiHi
3a/MIIA€ThCA HeBMBYeHMM. Harpiii i kxa-
Il 3HA4aTbCSI OCHOBHMIMU €IEKTPOJIiTa-
MU JIOfICBKOTO opraHismy. bes Hux He-
MOXIVBUI aHisAKUI isionoriunmii uu
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6ioximiuynmit mpouec. HaTpiit BBaXkaoTh
TOJIOBHMM KaTiOHOM II03aK/IiTMHHOI pi-
puHU. Bin perynoe ocMOTMYHMII THUCK,
BOIHMIT OalaHC, BIUIMBAE Ha HEPBALiO
HEPBOBO-M A30BUX BOJIOKOH.

B cBom uepry ionm Kamio posrasapa-
I0TBCA SAK TOMOMDXKHI 1A 6araTbox dep-
MEHTiB. BoHM IpUIIMaOTD Y4acThb y 3[i-
CHEHHI MeXaHi3MiB M sI30BUX CKOpPOYEHb
Ta Iepefadi HepBOBUX iIMITY/IbCiB.

Cup «bpmH3a» BUTOTOBIAETBCA 3
[IaCTEPM30BAHOTO KOPOB’AYOTO MOJIOKA
IIJIIXOM CKBallyBaHHA JIOTO 3aKBacKOI0
YICTUX MOJIOYHOKNUCIMX KYIBTYp. 3a-
BASKM HATypaJbHOMY CIIOCOOY BMPOO-
HunTBa cup «BpuHsa» HabyBae He3pis-
HAHHOTO, B Mipy COJTOHOTO, KMCTIOMO/IOY-
HOTO CMaKYy, 3allaxy Ta IUVTACTMYHOI KOH-
cuctennii. Hait6inpin nonyspuuit cup B
ykpaincbkux Kapmatax - 6Opmnsa [6].
OpHak BOHA 3asHajia IIEBHMX 3MiH, AKi
HaOnuswan 1i 3a OPraHOMENTUYHUMU Ta
TEeXHONIOTIiYHMMM  TapaMeTpaMu [0
TPELbKOro CUPY TUIy deTa.

ITocTanoBka 3aBgaHHA. BBaxkaemo 3a
[OLliIbHEe [JOCHIAUTM BUPOOHUIITBO
OpUH3Y 13 3HIDKEHHSIM KYXOHHOI cori 10
4% Ta 3aMiHOIO II YaCTMHM Ha XJIOPU[,
kamito B ymoBax IIpAT «Hosropon-Ci-
BEPCHKUI CUP3aBO».

OcHoBHa yacTuHa. bpuHsa - 1e pos-
CITIbHMIT CHP 3 KOPOB’SIY0TO, OBEYOTO MO-
noka abo ix cymimi. Mae HacudeHmit
KJIC/IOMOJIOYHUIL 3alax i cepegHbOCONO-
Huit cmak. KoHcncreHnnis ogHopinHa, 6e3
MajioHKa. IIpyu BuUpOOHMITBI jomycka-
€TbCA HAsABHICTh HEBENIMKUX ITYCTOT i [i-
pouox HempasuabHoi ¢opmu. Kipouka
BiZICyTH:, 30BHi MOXX€ IIPOITIALATACA Ma-
JIOHOK CEpITUSIHKY, JIbHSHOTO IIO/IOTHA,

BUKOPUCTOBYBAHOTO /Il BifjfineHHA
cupHOi Macu Bifi poscomy. Poscinbumii
cup bpunsa BUTOTOB/IAETHCA 3TiTHO HOP-
MaTuBHOTrO fokymeHTy JCTY 7065:2009
«BpuH3a. 3aranbHi TexHiuHi yMOBU» [7].

3a OpraHO/ENTUYHMMIU IOKA3HUKAMU
BU3HAYEHO MAaKCUMAaJIbHO MOXIUBUNI
Bi/ICOTOK 3aMiHM XJIOpUJY HAaTPil0 XJI0py-
TOM Kalilo, sKuit cranoBuTb 30 %. bpun-
3a, BUTOTOBJIEHA i3 OLNBIIOK YACTKOIO
XIOpUAY Kajlito, HabyBae Bafyl — FipKOTo
cMaKy [8].

JIJ11 BUTOTOBJIEHHA OpUH3M BUKOPUC-
TOBYIOTb MOJIOKO 6e3 ocapy i IIacTiBIiB,
6e3 CTOPOHHIX ITpUCMaKy i 3amaxy, i3 BMic-
TOM >XMPY He MEHII AK 5,5%, KMCTOTHICTIO
He 6i1bin Ak 28°T, WIIBHICTIO He HIDKYE
1,03 r/cM’, 3a cTyIeHeM YMCTOTH IO eTa-
JIOHY He HIDKYe fipyToi rpymu [9 |.

IIpore, mo 3amMiHa X7IOpUAY HaTpiro
XTIOpUAIOM Kajlito iHTeHcudikye mpoTteo-
MITUYHI IpoLiecH, 3acBifuye 36i1blIeHHs
¢dparMeHTiB KaseiHiB 3 MEHIIOO MOJIEKY-
JISIPHOIO Macol0, 30i/IbIlIeHHs TUIONI I10-
[TIMHAHHA alleTOHITPUIy BOJOPO3YMH-
HUMIU THeNTU[AMM, 3POCTaHHA KOHIIEH-
Tpalii BiIbHMX aMiHOIPyn Ta BiIBHMX
aminokucnor [10-12].

HocniguBuy OpraHONeNTUYHI IIOKa3-
Huku 3rigao [JCTY 7065:2009, moxkHa 3a-
3HAUNMTH, IO OpMH3a, IpM BUPOOHMIITBI
sKoi xymopuy, Harpito OyB 3aMiHeHWiT Ha
XJIOpUJ, KaJlifo, XapaKTepusyBasacs IOJIil-
IIEHNMI CMAaKOBUMY BJIACTUBOCTAMMU [7].

XapaKTepHOI O3HAKOK TEXHOJIOTid-
HOTO IIPOILIECYy BUIOTOB/IEHHSI OPUH3M €
mospiBaHHA y posconi. IligBumenni
BMICT cori 3abesmeyye MiKaHTHWUIT CMaK i
caMe TOMY CUP KOPUCTYETbCA IOIYMAP-
HICTIO y HacelleHHsA, CTaBIIM aBTEHTUY-
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HUM TIpEICTABHMKOM CHPHOi Tamysi.
IIpore HapiMipHa Ki/IbKICTb COMi € «MiHY-
com» 6puH3M [2].

TexHomoriunmit mpormec CKIagaeTbcA
3 HACTYIIHMX OCHOBHMX €TalliB:

1. IlpwitmanHs, ¢inprpanisa, oxono-
IPKEHHHA, Pe3epBYBaHHsA, OUMIIEHHA CH-
poBuHI. MONIOKO-CMPOBUHA, AKa Ha/[XO-
IUTD HA MiITPUEMCTBO, KOHTPOJIIOIOTH 33
AKiCHUMM ToKasHuKamu 3rigHo ICTY
3662-97 Momoko KOpoOB’side HesOmpaHe
[13]. IlpwmitHsiTe MOJOKO IPOXONUTH
¢inprpyBaHHA Yepe3 GinbTpy, AKi fO3BO-
JIeH] 11 BUKOPUCTAHHA B Xap4OBill Ipo-
MIC/IOBOCTi, OXOJIO)KYETbCS Ha ILIAC-
TUHYACTOMY TEIUIOOOMIHHMKY MapKu
A1-OOJI-225 mo remmeparypum 4+2°C,
pes3epByeTbCA, i OXONMOJXKYETbCA MO
4+2°C i HanpaB/IAETbCA HA pe3epPBYBaH-
Hs1 B TAHKU Ha CTPOK 36epiraHHs He 6iNb-
e 24 roj.

2. Tepmisanisa, HopManisalid, fO3pi-
BaHHA cyMimli. besnocepenHbO BUTOTOB-
JIeHHs. OPMH3M IPOXOAMUTD y CUPOBUTO-
topmoBadi Mapkyu CH-12,5. Tepmisanis
TpuBae 20-25 c. npu temmneparypi 70°C 3
MOfA/IbLIINM OXOJIOfKEHHs [0 TeMIlepa-
typu 4-6°C. Hopmarmisamilo nmpoBopATh
3MillyBaHHAM He30MPaHOro i 3HeXupe-
HOTO TTacTePU30BaHOTO MOJIOKa [0 Heob-
XiJJHOI MacOBOI 9aCTKM XXUPY B CyXiil pe-
yoByHi. IIporarom HactynHux 6-12 rop.
Bin6yBaeTbcst Ho3piBaHHS MOJIOYHOL Cy-
mini.

3. ITacrepusanisa. Ilactepusyors Mo-
JI0YHY cyMili npu Temneparypi 71+0,5°C
3 BUTPUMKOIO 15-20 ¢, AKa 3aKeXNUTh Bif,
6akTepiaTbHOTO 3a6pyAHEHHS MOJIOKA.
BuKOpUCTaHHA TAKOTO PEXXMMY ITacTePU-
3alil JO3BOMNTD 3abe3mednuTy HeoOXigHi

CUHEPTreTUYHI BIACTUBOCTI CUYYXXHOTO
3TYCTKY Ta CTPYKTypHO-MeXaHi4Hi Brac-
TUBOCTI (TBEPHICTb, >KYIHICTb, IyMyBa-
TiCTh, KOTE€3MBHICTb, IPYXXHICTb) BUTO-
TOBJIEHMX 13 HUX OTKOBUX IIPOLYKTIB.
I AK pesynbTaT — BUCOKMIT BUXiJ CUPY, IO
MOSICHIOETbCA 3alydeHHAM [0 CKIamy
6171KOBOTO IIPORYKTY AeHATyPOBAHUX CU-
POBAaTKOBMX Oi/IKiB.

4. OxonopxenHs. Ilicna macrepusarii
MOJIOYHY CYMilll OXOJIOf)XYIOTb IO TeM-
neparypu 3cifanaa (33%1°C) i gopmaoTb
HACTYIHI KOMIIOHeHTH: 6aKTepia/bHy 3a-
KBaCKy, pepMeHTHUII IIperapar, XJI0puc-
T Kanbliill Ta GakTepialpbHMII Ipemna-
paT, 10 IPUTHIYye PO3BUTOK JPLKIKIB
Ta iceHi. Y pospaxynky Ha 1000 1 mo-
70Ka HeoOXifmHO BUKOpucTaTi: 357 T
6axtepianpHoi 3akBacku RSF; 10 r dep-
MeHTHOro npenapatry CHY-MAX.

5. 3cimanna momnoka. Ilicna BHeceHHS
ycix HeOOXifHNX KOMIIOHEHTIB Ta 3aKBac-
ku MTR2 (50n) Mo/Io4Hy cyMilll peTe/IbHO
nepeMimyiote nporsarom 10-12xs. Omu-
MaJIbHOI0 TEMIIEPATYPOI0 M/iA 3CilaHHs
kaseinis € 33°C ta pH - He Bue 5,3 of.

Crip 3asHauMTH, 1O TPUBATICTD 3Ci-
[aHHs MOJIOKA IIEBHMM YMHOM 3a7IeXKUTh
i Bifl BUJly MOJIOKA, K€ BUKOPUCTOBYETD-
cs1 (mpu6mmsHo 70 xB.). Ile, Hacammepen,
IOB’s13aHO 13 ¢isMKO-XiMiYHMM CKIIa/JOM
MOJIOYHOI CHPOBMHM, a CaMe, BMICTOM
6inka.

6. O6po6IeHHs CUYY>KHOTO 3IYCTKY,
pospisaHHsA, BUJa/lleHHs CUPOBATKM, Ca-
MOIIpeCyBaHHsI, IpecyBaHHs. MeToro 06-
POOIEHHS CUYY>KHOTO 3TYCTKY Ta CUPHO-
IO 3€pHA € PEryaI0BaHHA MpPOIleCy CHHe-
pesucy pjisd CTBOPEHHA ONTHMMAJIbHUX
yMOB PO3BUTKY (i3uko-ximMidHMx, 6i0xi-
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MiYHMX Ta MiKpOOiOZOTiYHMX HpOLeciB,
ki GopmyroTh crenyudidHiCTh BUTOTOB-
JIIOBAHOTO CUPY.

ITicrst fOCATHEHHsI TOTPIOHOI KUCIOT-
HOCTi 3TYCTOK poO3pi3aloTb Ha KyOMKM
posmipoM 1x1x1 cM i 3anuIIaOTh y CIIO-
Koi Ha 12-15 XB. 114 Bifj/li/IeHHA CUPOBAT-
ku. IIpouec IpoxXoguTh y CMPOBOTKOBIfI-
pimosavi Tuny A7-00-23. ToToBmii sryc-
TOK, IO IiC/IA pO3pisaHHA OIYCTUBCA Ha
JHO cpOpoOHOI BaHHY, IOJAIOTh Ha Ca-
MOIIpECYBaHHA, AKe 3a3BUYall TPUBAE
12 rog., Ta npecyBaHHAa 2-3 rog. Ilpecy-
BaHHA CUPY Bifi0yBa€eTbCs Ha BEPTUKAIb-
HUX mpecax «Aybda-JleBamb».

7. PospisanHA cupHoro mnacra. Bin-
MpecOBaHMII MJIacT CUPY TOBIIMHOIO
5-7 ¢cM pospisaoTh Ha KBafipaTy po3Mi-
poM 5-7cM? i 3anMBalOTh IOIEPENHBO
IPUTOTOBJIEHNM PO3COTIOM (BOJHMIL pO3-
YMH KYXOHHOI CO/i) 3 KOHIJeHTpaIli€io
comi 18%.

8. Coninns. HeBif’ eMHOIO CK/IaZiOBOIO
TEXHOJIOTIYHOTO IPOLECY BUTOTOBIEHHA
6puH3M € coninnA. Cib HaZlae rOTOBOMY
IIPOAYKTY YCi 3a/laHi CMaKOBi BIacTUBOC-
i, 3a6esneuye GioximivHi, pisnuko-ximiy-
Hi IIpOIlecy Ta OPraHOENTUYHI IIOKAa3HM-
KU CUpPY; KOHTPONIOE MiKpobiomoriuni
npouecu. Ilig 9ac comiHHA ONHOYACHO
BifOyBaTbCsI ABa B3a€MOOGYMOBIeH] i
IPOTUIEKHO HamlpasieHi (pismko-ximiy-
Hi mponecu: audysis coni y cup 3a paxy-
HOK pi3sHMIi MacOBUX YacCTOK COJi Y po3-
COJIi Ta CUPHIll Maci; OCMOTUYHE IIepeHe-
CEeHHA CMPOBATKM Y PO3CI 3a paxyHOK
PisHMLI OCMOTMYHMX TUCKIB y PO3COIIi i
CUpHIil Maci. BepxHiit map cupy mpoco-
JIIOETHCA WIBUJLIE, HDX LEHTPAaJbHUIL.
TpuBamicTh NPOCONIOBAHHA 3aNEXUTD

TaKOX BiJi KOHI[€HTpallii KyXOHHOI comi y
poscomi, saka 3rigmo HOCTY 7065-
2009 mosxe konmBatucsa Bim 18 mo 20%.
ITpu 1bOMY BMICT COJi y CUPi CTAHOBUTD
4-7 %. JIns 3acomoBaHHA OPYCKiB cupy
BUKOpucTanu 18% posumH KyXOHHOI Comi
i XJIOpMAy Kajilo y IEeBHMX CIiBBifHO-
meHHsAx. Popma cupra mapkun OC-5-b.
MInaxoM eKcepMMeHTaJIbHUX HOCTIi-
IKeHb Oy10o 0OpaHO ONTMMAbHUI Bif-
COTOK 3aMiHM KYXOHHOI COJli XJIOPUIOM
Kaziio. Y mepepaxyHKy Ha 1am® poscomy
6ymo B3aro 180 r xyxounoi coni. Ilo6
3abe3nednTy piBHOMipHE IIPOCOMIOBAH-
Hs yCbOTO OpycKa CUpY, 10ro He0OXiTHO
MOBHICTIO 3aHypuUTH y poscin. Temnepa-
Typa po3COiy NMOBMHHA CTaHOBUTU 10-
12°C. B Takomy pasi mBupakicts gudysii
COTi B CMp Ta OCMOTMYHE NepeHeCEeHHA
BOJIOTY 3 PO3CONY y CUP JOCATHE MaKCU-
MajIbHOTO 3HAYEHHA.

Ilix yac comiHHs HEOOXi[HO KOHTPO-
JIIOBaTM KOHILIEHTPAaLlil0 COJNi B CUpI,
OCKinbKM 1 BMICT mepenbadeHuit HoOp-
MaTMBHOIO NOKyMeHTanieo. HamuMm 3a-
BIAHHAM OyIO 3HM3UTM BMIcCT comi y
TOTOBOMY IIPOAYKTi [JO MiHiMa/JIbHOTO
3HaYeHHA, SKe JOIYCKAETbCsA HOPMa-
TUBHOIO IOKyMeHTaniew — 4%. 4 3a-
COMIOBaHHs Hallol OpMH3M TOBIIMHA
Opycka craHoBmIa 5-7 cM. TpuBasicTb
3aCO/MIOBAaHHA — 4 TOOVHIU.

ITicna 3aconroBaHHA OGPUH3Y BUiiMa-
I0Tb i 3aHYPIOIOTb y PO3CiJ, KOTpUIL €
i30TOHIYHMM pO3YMHOM KYXOHHOI COJi
Ta XJIOPUAY KAJIiIO 3 BiITIOBifHMM Bifico-
TKoM 3aMiHM. OCKiZTbKM MacoBa YacTKa
COTIi y IPOMYKTi y>Xe CTaHOBUTH 4%, TO i
PO3Cill TOTYEThCA BifITIOBiHOI KOHIIEH-
Tpauii. Y nepepaxyHky Ha 1M’ poscony
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BUKOPUCTOBYEMO 40 I KyXOHHOI COJIi.

9. BuspiBanHs Ta 36epiranHs. Ilpa-
BUIBHUI BUOIp pexuMy Bu3piBaHH:
CIIpYA€ He INIIe aKTUBi3anii pepMeHTa-
TUBHUX IPOLECIB, a i IOJINIIEHHIO Op-
TaHONENTUYHUX NTOKAa3HUKIB cupy. IcHye
TICHUIT B3a€EMO3B’SI30K MIXK B/IaCTUBOC-
TAMM CUPHOI MacH, 30KpeMa, BOJIOTiCTIo,
BMiCTOM COJIi Ta BMiCTOM MOJIOYHOKINC-
n0i Mikpodmopu i IpORyKTiB IX XKUTTeE-
mismpHOCTI (HarpoMaji>)keHHs BiIbHUX
aMiHOKMCIIOT).

Bpun3y 36epiraloTb y XONTOAVIbHUX
KaMepax 3a BiJJHOCHOI BOJIOIOCTi IIOBi-
Tps He Oinbire HiXX 85 % mpoTArom
60 zi6, BpaxoBytoun 20 #i6 BU3piBaHHS.
IIpn t=(4£2)°C 36epiratorp OpMH3Y
npotsarom 45-55 ni6.

10. YmakoBka, MapKyBaHH:, TpaH-
CIOpTYBaHHA 1 30epiraHHA. YmakoBka B
TPaHCIOPTHY Tapy, MapKyBaHH: i TpaH-
CIIOPTYBAaHHA 3[iJICHIOETbCA BifIIOBi{HO
mo Bumor HJI. M’sikmit po3cimpHmit cup
YIIaKOBYETBCA y 5II. Bifipa, fie YiTKO BKa-
3aHa faTa BMPOOHMIITBA, HasBa CHUDY,
Bara Ta HoMep IapTii BUpoOHMULITBa, 3a-
JIMBAETBCA PO3CONIOM Ta BifIIPaBIAETHCA
Ha JI/IbHULIIO peaisaii.

Bucnosox. IIpoaHanisyBaBIIN TEXHO-
noriyamit mpouec B ymosax IIpAT
«Hosropop-CiBepcbkuil cup3aBofy» Crif
3a3HAuUTH, 10 OpMH3a, IpKU BUPOOHU-
ITBIi AKOI XIOpUJ, HaTpilo 6YB 3aMiHeHW
Ha XJIOpUJ KaJlilo, XapaKTepusyBanacs
HOMMIIeHVIMM CMaKOBMMU BJIACTUBOCTS-
MU Ta MiIBUIIIEHO0 Xap9I0BOK0 i 6io/oriv-
Horo 1inHicTio. 3amina NaCl ma KCl 3a-
Oesmeunia BifIMiHHI CTPYKTYpHO-MeXa-
HiYHi IOKasHUKM cupy. BcTaHOBIIEHO, 1[0
30 % samiHa KYXOHHOI COJi X/IOpUIOM

KaJil0 He NpPU3BOAUTb IO NOTipLUIeHH:A
OpraHomenTuYHNX Ta Gi3sMKo-XiMidHMX
[OKAa3sHMKIB OpuH3M B mpoueci il 36epi-
TaHHA.
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V3YYEHUE CTPOEHNSA Y KOMIITIEKCOOBPA3YIONIEN
CIIOCOBHOCTU NSOHUKOTVHOWITUAPA3OHA ITAPA-
MMNPUOVIHAJIBAETVITA (MHITIIIA) KBAHTOBO-
XVIMNYECKVM METOJOM AM1

Yantypua M.M.
AcconunpoBaHHbliT Tpoeccop, KAHANUAAT XUMUIECKUX HayK
Cyxymckuii JocymapcTsensblil YHUBepcuTeT

Muamansze M.T.
ITpodeccop, ROKTOp XMMIYECKUX HAYK
Ipysunckmit TexHU4IeCKniI YHUBEPCUTET

JTowomBumm [1.M.
KaH[UJAT XMMIYeCKUX HayK
MHCTUTYT HeopraHM4ecKol XuMmUM u anekrpoxumuy uM. PV, Arnanze

Annomauus

Keanmoso-xumuueckum nonysmnupudeckum memooom AMI pacuumarnvt mexca-
MOMHble PACCMOSHUS, Ba/IEHMHDbIE Yenibl, dPPeKmusHble 3apaobl HA amomax u nex-
MPOHHAS 3aceieHHOCb (INIEKIMPOHHAS NIOMHOCHb) MOEKYNbl USOHUKOMUHOUNZU-
opasona napa-nupuounanvoeeuda (VIHITIIIA). Boisignenvt doHopHvie (KOMNEKCOO-
bpasyioujue) amomol 2emepoYUKIA U AMUHOZPYNNDL.

KiiouyeBble c0Ba: KOOPAMHALMOHHBIE COEAMHEHNs, M30HUKOTHHOWITUAPA3OH
Hapa-IMPUAVHAIBAETI], CUHTe3, KBAHTOBO-XuMudeckuit AM1 metop,

AHHomauyus

Keanmoso-xumuueckum nonysmnupudeckum memooom AMI pacuumarvr medxca-
MOMHble PACCOSIHUSA, BaTleHMHbLe Yerbl, dPdeKmisHble 3apa0bl HA amomax u ex-
MPOHHAS 3ACeNEHHOCND (ITIEKMPOHHAS NAIOMHOCb) MOTIEKYTIbl USOHUKOMUHOUNZUOPA-
30Ha napa-nupuounanvoeeuda (VIHITITTIA). Boissenenvt doHopHbie (Komnexcoo6pasy-
10ULe) AMombL 2emepoYUKIa U AMUHOZPYNNbL.

KirouyeBble c10Ba: KOOPAMHALMOHHBIE COEAMHEHNs, M30HNKOTHHOWITUAPA3OH
Hapa-IMpPUAVHAIBETI], CUHTE3, KBAHTOBO-XMMndeckuit AM1 merop,.

Bsenenne: KBaHTOBO-XMMI4ecKye pac-
YeThl JM30HMKOTMHOWITHAPA30HA Iapa-
praMHanbaernga (puc.l) mpoBOAWINCE C
MOMOIIBI0 KBAHTOBO-XVMITIECKOV MOZIEN
AMI1, OCHOBaHHOJ Ha IPUOTIDKEHUN
NDDO (npeHeOpesxeHle [ByXaTOMHBIM
audepeHIanbHBIM IepeKpbiBanyeM) [1].

Il u3ydeHus, MOMYIMIVMPUIECKUM
KBaHTOBO-XUMMUYECKUM MeTogoM AMI1
[1], koMmIekco-06pasyloLieli Cnoco6HO-
CTY M30HUKOTMHOWITH[PA3OHa IIapa-
mupupuHanbgeruga (MHITIITIA) (Puc. 1)
¢ MeTa/UIaMu, OBUTM BBIYMCIIEHBI SHEpTre-
TUYECKIE, STeKTPOHHBIE M CTPYKTYPHbIE
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Puc. 1 MoneKyna napa-numpungmnHanbgernga U3OHMKOTUHOUINTNApa3oHa

HC CH HC CH
N/ \C—C—N—N—C C/ \N ;
\ 2R | R N a2
HC—CH o0 H H HC—CH

XapaKTEePUCTUKI JAHHOV MOJIEKY/Ibl KaK
B Ta30BOM COCTOSIHMM, TaK M B PasHBIX
PACTBOPUTENISIX, KOTOPble B CBOIO OdYe-
penb, XapaKTepM3YITCs pasnUuIHbIMU
3HAYEHVSIMM AMIIEKTPUUECKUX MPOHU-
raemocreit (Tabm. 1).

Kax BupmHO M3 Tabm. 1, TemmoTsl 06-
pa3soBaHMUSA W3OHMKOTUHOWITUIPA3OHA
napa-nMPUINHAIbIEIUIA CAMOE BbBICO-
KOe 3Ha4yeHe [OCTUTaeT B ra30Boil ¢ase
(342.464 KmK/MOIb). ITO O3HAYAET, YTO
pac-TBOpUTENM 3HAYUTEIBHO YBEIUUM-
BAIOT YCTOMYMBOCTb JIAHHOI MOJIEKY/IBL.
BiusiHye pacTBOpuTereil Ha YBeMTUYeHIE
AMUIONBHBIX ~ MOMEHTOB  MOJIEKYJIBI
M30HUKOTUHOMITUAPA3OHA mapa-

MUpUOVHAbAErNa pasnuduo (tabm. 1),
YTO MOXXHO OODBACHUTH 0OpasoBaHNEM
AMIIONBHOTO MHAYKIIOHHOTO MOMEHTA.
VI3 pmaHHBIX KBaHTOBO-XMMUYECKUX
pacyeToB BUAHO, 4YTO B MOJIEKY/Ie
M30HUKOTMHOMITUPA3OHA mapa-
MUPUINHATIBIETU/IA CaMble BHICOKIE 3HA-
yeHnsa minH ceaseir umerot C(4) -C(7) (8
npemenax 1.491-1.493 A), C(11)-C(12) (B
npenenax 1.465,-1,468 A) (Tabm. 2 ) uto
IPEBOCXOANUT CTAHAAPTHYIO BEMUUNMHY
JUTMHBI CBSI3W, KoTopas pasHa 0,140 A
MEXy aTOMaMI YITIEPOfia, HAXOMAIIMXCS
B COCTOAHUM Sp’-TuOpuamsaumu. ITo
O TBEPXKAAETCSI HECKOIBKO YMEHbIIIeH-
HBIM 3Ha4Y€HJEM TIOPAAKa CBSA3M, PaBHBIM
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Taon. 1

Tennotbl obpasoBaHusa (DH) n annoneHbIX MOMEHTOB (M) MOSeKyInbI
W30HMKOTUHOMNTUAPA3oHa Napa-nupuanHaneaeruaa

Ne | PacTtBOpuTenn Tennorta o6pasoBaHus, | AUNONbHbIA
KA)K/MOJIb MOMEHT, aebai
1 a3 342.464 4.210
2 |H,0, Boga 237.680 7174
3 | C_H.SO, gumetuncynbgokcma 239.140 7.123
(fMt0)
4 |CH,OH, metaHon 235.991 6.878
5 |C,H,OH, staHon 238.408 6.791
6 |(CH,),CO, aueToH 239.824 6.753
7 | CHCI,, xnopocopm 269.602 5.822
8 |CgH,,, rekcan 307.761 4.888

coorBeTcTBeHHO 0.917-0,941 m 1,001-
1,008 A. Us storo ¢axra cregyer, 4TO
op6uranu aroma kucnopopa O(9) xap6o-
HWJIBHOJI TPYIIIBI He B3aVIMOJEUCTBYIOT C
7T — 9JIEKTPOHHOI CUCTEMOI GEH30TBHOTO
saapa (Tabm. 2).

B Monekyne M30HUKOTMHOUNTUIPA-
30HA Mapa-MUPUANHATbIEINA YTOT CBs-
3eit C(7) -N(8)-N(10) paBen =122,25° a
C(7)-N(8)-H(22) - =118,47°, T.e. B MOJe-
Ky/le Hambojee BepOSITHO HAXOXJEHIE
aroma asora N(8) B cocrosHum sp’-
rubpuamsanun. Atom N(10) npunapme-
KUT K a30METMHHOM TIPYIMPOBKE
(>C=N-). B monekyne N(8)-N(10)-C(11)
yron paBeH =120,43° T.e. a30T a30MeTHHA
N(10) TakXe HaXOmUTCA B COCTOSHUU
sp>-rubpupusanun (Tabmn.3).

B Monekyne M30HUKOTMHOUNTUIPA-
30Ha Mapa-IMPULVHAIBAEINAA TOPSILOK
cBs3u N(8) — N(10) naxopures B mpefe-
max 1,034-1,056 A (tabn. 3), T.e. Mmexmy
aTOMaMM a30Ta OCYLIECTBILSIETCS ONIpefe-
TIeHHOE B3aMMOJIEUCTBHE 32 CYET P, — Op-
6urarneit.

Takoe pasHoOOpasyue B MeXaTOMHBIX
PAacCTOSIHMAX U BaJICHTHBIX YITIOB, yKa-
3bIBA€T HA BIMSAHIE PACTBOPUTENEN Ha
JIMHENHBIE ¥ YIVIOBBIE IIApaMeTPhl B MO-
JIeKyJle UI3OHMKOTMHOWITUPA3OHa Mapa-
MUpUAVHATbIETIA

AHanus cyMapHOI1 3aCelleHHOCTH aTo-
MOB (9/1eKTPOHHBIE IIOTHOCTH) 1 UX 9¢-
(deKTMBHBIX 3aps[OB ITOKa3a/l HA ATOMAX
C(7) 6onpuioit meduunuT 3MEKTPOHHON
wiotHocT! (q = +0,367 - +0.429), 4To0
SIB/IIETCST PE3Y/IbTATOM B3aMMOLEICTBYS
3TUX aTOMOB YI/IEPOfa C TAaKUMU 3JIeK-
TPOOTPULIATEIBHBIMIU aTOMaMU, KaKUMU
SIBJISIIOTCSL KMCTIOPOT, U a30T (TabiL. 4).

Haubonpmee sHaueHue sddexTus-
HBIX OTPUILATENbHBIX 3apANOB Hab/IIOza-
eTcs Ha atoMax Kucnopoga O(9) (-0,281 —
-0,484), "a atome asora N(8) (-0,286 —
-0,286) 1 HaMMeHbIIIee Ha a30-METUHHOM
atome aszora N(10) (B rasoBoit dase
+0,130 a B ocTanbHBIX dasax -0,012 — -
0,083) (Tabmn. 4).

C mepBoro B3I/IAfa 3HAYUTETbHBIMU
37IEKTPOJOHOPHBIMYU CBOMCTBAMU [JOTIXK-
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Tabnuua 2.
3HaveHunst anvH ceasen (Rij) n nopsakos ceasen (Pij) monekynbl U3OHUKOTUHOMNTMAPa-
30Ha Napa-nupuauHanbgernaa

MexaToMHas CBSi3b PactBopuTenb
la3 H,0, |CHSO, |CHOH, [CH0OH, |(CH,),CO, |CHCL, xnopo- | CH,,, rex-
Boga | Amco MeTaHon |aTaHon |aueToH | Gopm CaH
N(1)-C(2) OnvHa, A 1.347 1,348 | 1.348 1.347 1.347 1.347 1.347 1.347
Mopsigok 1433 1415 1415 1.420 1420 1422 1.425 1430
C(2)-C(3) OnvHa, A 1.408 1.406 | 1.406 1.408 1.407 1.408 1.408 1.408
Mopsigok 1.378 1.392 [1.392 1.386 1.386 1.384 1.383 1.380
C(3)-C(4) LnvHa, A 1.399 1404 |1.404 1.400 1.400 1.400 1.400 1.399
Mopsiok 1.404 1,386 | 1.386 1.396 1.396 1.398 1.400 1.402
C(4)-C(5) NvHa, A 1.399 1.399 [1.399 1.399 1.399 1.399 1.399 1.399
Mopsiok 1.399 1400 |[1.400 1.399 1.399 1.398 1.399 1.398
C(5)-C(6) [lnvHa, A 1.408 1409 |[1.410 1.408 1.408 1.408 1.408 1.408
Mopsmok 1.382 1.379 [1.380 1.384 1.384 1.385 1.384 1.384
N(1)-C(6) [nvHa, A 1.347 1,346 | 1.346 1.347 1.347 1.347 1.347 1.347
Mopsigok 1432 1428 [1.428 1423 1.424 1423 1.426 1.429
C(4)-C(7) OnvHa, A 1.493 1492 | 1492 1.491 1.491 1.491 1.492 1.492
Mopsinok 0917 0.941 | 0.941 0.931 0.932 0.930 0.926 0.921
C(7)-N(@8) OnvHa, A 1414 1.394 |1.392 1.394 1.394 1.395 1.402 1.409
Mopsigok 0.988 1.100 [1.100 1.099 1.095 1.093 1.054 1.015
C(7)-0(9) [nnHa, A 1.236 1.256 | 1.256 1.253 1.253 1.252 1.246 1.241
Mopsigok 1.846 1.664 | 1.664 1.678 1.682 1.686 1.742 1.801
N(8)-N(10) [nnHa, A 1.329 1.338 [1.337 1.337 1.337 1.336 1.334 1.331
Mopsiaok 1.056 1.034 [1.035 1.035 1.036 1.036 1.044 1.052
N(10)-C(11) | LnuHa, A 1.309 1.307 [1.308 1.308 1.308 1.308 1.308 1.309
Mopsifok 1817 1.830 |1.829 1.825 1.825 1.824 1.822 1.819
C(11)-C(12) | AnuHa, A 1.465 1468 | 1468 1.467 1.467 1.467 1.466 1.466
Mopsigok 1.008 1.001 [1.001 1.006 1.005 1.006 1.007 1.007
C(12-C(13) | [nuwa, A 1.401 1401 |1.401 1.401 1.401 1.401 1.401 1.401
TMopsinok 1.396 1.395 [1.3%4 1.3% 1.3%4 1.393 1.396 1.397
C(13)-C(14) | AnuHa, A 1.408 1408 | 1.408 1.408 1.408 1.408 1.408 1.408
Mopsinok 1.378 1,385 |1.386 1.385 1.384 1.385 1.381 1.379
C(14)-N(15) | AnuHa, A 1.346 1.347 [1.347 1.346 1.346 1.346 1.346 1.346
Mopsinok 1436 1423 1423 1.424 1.425 1.424 1.429 1434
N(15)-C(16) | QnuHa, A 1.348 1.348 | 1.348 1.348 1.348 1.348 1.348 1.348
Mopsipok 1422 1410 | 1410 1410 1410 1411 1413 1417
C(16)-C(17) | LrmHa, A 1.404 1405 |1.405 1.405 1.405 1.405 1.404 1.404
Mopsimok 1.397 1401 |1.401 1.402 1.402 1.401 1.402 1.400
C(12)-C(17) | AnmHa, A 1.405 1404 | 1404 1.405 1.405 1.405 1.405 1.405
Mopsgok 1.376 1.380 [1.380 1.3717 1.377 1.378 1.375 1.375
C(2)-H(18) [Inura, A 1.105 1.108 |1.108 1.108 1.108 1.108 1.107 1.106
Mopsmok 0.930 0.920 ]0.921 0.921 0.921 0.921 0.923 0.927
C(3)-H(19) QnuHa, A 1.099 1.102 [1.102 1.101 1.101 1.101 1.101 1.100
Mopsinok 0.941 0.934 (0934 10935 0.935 0.935 0.936 0.939
C(5)-H(20) NlnuHa, A 1.098 1.101 [ 1.101 1.101 1.101 1.101 1.100 1.099
Mopsigok 0.945 0.933 (0933 0934 0.935 0.935 0.938 0.942
C(6)-H(21) NnvHa, A 1.105 1.108 [1.109 1.108 1.108 1.108 1.107 1.106
Mopsigok 0.931 0.920 |0.921 0.921 0.921 0.921 0.924 0.928
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Ta6nuua 3.

3HaueHns1 BaneHTHbIX yrnoB Mexay atoMmamuy B MOneKyne Monekyrnbl
NU30HUKOTUHOUNTrMApas3oHa napa-nupunagnHansgernga

N | BaneHTHbi yron | PacTBoputens
ra3 H,0, C,HSO, |CH,OH, |CH,OH, | (CH,),CO, |CHCI, |CH,,
Boga |[mco MeTa- | 3TaHON |aueToH XJIopo | rekcaH
Hon dopm

1 |N(1)-C(2)-C(3) 123551 [123.030 [123.032 [123.178 |[133.214 |123.182 123.254 |123.408
2 | C(2)-C(3)-C(4) 118.123 [118.688 |118.697 |[118.079 |118.107 |118.051 118.115 |118.129
3 | C(3)-C(4)-C(5) 119.215 [ 118.722 [ 118.745 [119.503 |119.428 |119.544 119.405 |119.285
4 | C(2)-N(1)-C(6) 117.404 [ 117.807 |[117.758 |[117.976 |117.921 |117.976 117.839 | 117.619
5 | C(3)-C(4)-C(7) 118.835 |[117.105 [117.131 [118.785 |118.708 |118.831 118.778 | 118.788
6 | C(4)-C(7)-N(8) 113.986 | 117.820 [117.822 [115.712 |115.784 |115.521 115.102 | 114.539
7 | C(4)-C(7)-0(9) 122.313 [120.305 [120.251 [121.206 |121.167 |121.332 121.576 | 121.950
8 | C(7)-N(8)-N(10) 122,471 122168 [122.307 [122.229 |122.273 |122.255 122.350 |122.360
9 | N(8)-N(10)-C(11) |120.844 |120.419 |120.407 |120.439 |120.436 |120.483 120.659 | 120.784
10 | N(10)-C(11)-C(12) [121.603 |120.944 |120.991 [121.249 [121.178 |121.301 121.364 | 121.477
11 | C(11)-C(12)-C(13) [123.229 |122.988 |122.928 |123.378 |123.400 |123.346 123.344 |123.328
12 | C(12)-C(13)-C(14) | 118.428 |118.423 |118.400 |118.497 |[118.477 |118.516 118.446 |118.437
13 | C(13)-C(14)-N(15) [123.823 |123.314 |123.297 [123.347 |123.366 |123.333 123.513 |123.678
14 | C(14)-N(15)-C(16) | 117.100 |117.768 |117.775 |117.720 |117.707 |117.717 117.541 | 117.320
15 | C(11)-C(12)-C(17) [118.393 [118.259 [118.263 |118.026 |117.994 |118.068 118.114 | 118.229
16 | N(1)-C(2)-H(18) 115.837 [ 116.488 |116.447 [116.421 |116.362 |116.461 116.211 | 116.004
17 | C(2)-C(3)-H(19) 121.042 [120.451 [120.489 [120.682 |120.721 |120.660 120.786 | 120.938
18 | C(4)-C(5)-H(20) 121.714  [123.579 [123.599 [122.127 |122.126 |122.120 121.957 |121.857
19 | N(1)-C(6)-H(21) 115.785 |116.409 [116.261 |[116.361 |116.380 |116.300 116.210 | 116.013
20 | C(7)-N(8)-H(22) 118.792 [118.164 [118.285 |[117.478 |117.474 |117.387 117.087 | 117.014
21 | N(10)-C(11)-H(23) | 124.273 |124.694 |124.764 |124.408 |124.517 |124.343 124.408 | 124.363
22 | C(12)-C(13)-H(24) |121.521 [121.772 [121.837 [121.915 |121.944 |121.843 121.814 |121.665
23 | C(13)-C(14)-H(25) |120.408 |120.359 |120.462 |[120.337 |120.340 |120.379 120.350 |120.378
24 | N(15)-C(16)-H(26) | 115.728 |[116.296 |116.183 |[116.253 |116.221 |116.245 116.085 |115.902
25 | C(12)-C(17)-H(27) |121.120 |121.195 |121.254 |121.221 |121.199 |[121.271 121.141 | 121.116
HBI 00/1a/jaTh aTOMBI KUC/TOPOZA U a30Ta  T-OpOUTANM, TO 06/1aCTh MePeKPHIBAHMS

N(8), a asomeTmyecKk;m asor, Cymbs IO
3HAYEeHMIO 3HaKa 3apsjia MM JO/DKEeH
c1ab0 B3aMMOZENCTBOBATD C MIOHAMIL Me-
TaJIIOB, WM BOOOIIe He NO/DKEH y4aB-
CTBOBATh BO B3aMMOJIECTBUM.

AHanus 3acelleHHOCTM opbuTanme
IIOKa3bIBaeT, 4YTO HaprIe SHCKTPOHBI
aroma asora N(10) CKOHLIEHTpMPOBaHBI
Ha p,-OpOMTANAX, YTO TOATBEPKIAETCSA
aHa/IM30M TpefenbHbIX opOuraneit. Tak
KaK, B 3TOM CJy4ae MM COOTBCTBYIOT

aTOMHBIX opburasneit (a0) MeXAy HOHO-
POM ¥ aKLENTOPOM MMeET HY/IeBOE 3Ha-
yenne. I109TOMy, HECMOTpsI Ha BBICOKOE
3Ha4YeHJe OTPULIATeTIBHOTO 9(pPeKTHBHO-
ro 3apspa, atoM asora N(8) He MOXeT
obecnieynTh 37EKTPOHHbIE HAPBI, KOTO-
pble Mornu 6bl 06pa3oBaTh G-JOHOPHO-
AKLETITOPHBIE CBSI3ML.

VHHast kKapTiHA HabIyAaeTCs Ha aTo-
Me KMC/IOPOJia ¥ Ha a30METMHHOTO a30Ta.
Ha p -opbuTanu a3oMeTMHHOTO a3oTa
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Ta6nuua 4.
3HayeHne AMANEeKTPUYECKMX NMPOHMLLAEMOCTEN pacTBopUTenen (e), 3apsiaoB Ha aToMax

(q) n pacnpeneneHne aNEKTPOHOB Ha aTOMHbIX OpbuTansx (s, p) MoOnekynbl

N30OHUKOTUHOUNIrMAPa3oHa napa-nupunagnHanbgernga

Ne | PactBopuTtenb Atom |3apsigHa |n |PacnpepeneHue 3neKTPOHOB Ha opbu-
aTome Tanbsax
nS nPx nPy nPz
N(1) -0.119 2 [1.7117 1.072 1.239 1.091
C(2) -0.072 2 [1.247 0.908 0.978 0.939
C(3) -0.132 2 [1.229 1.012 0.908 0.983
C(4) -0.091 2 [1.203 0.935 0.934 1.020
C(5) -0.160 2 [1.227 0.927 0.994 1.012
C(6) -0.072 2 [1.246 1.006 0.879 0.942
C (7 0.367 2 [1.205 0.832 0.805 0.791
N(8) -0.318 2 [1478 1.342 1.138 1.361
0(9) -0.281 2 1915 1.247 1.774 1.345
N(10) [0.130 2 [1.725 1.173 0.925 1.164
C(11)  [-0.149 2 [1.245 0.999 0.940 0.965
C(12)  10.001 2 [1.184 0.951 0.914 0.950
C(13) [-0.147 2 [1.230 0.955 0.964 0.998
1 |las C(14)  1-0.076 2 [1.246 0.977 0.906 0.948
N(15) [-0.132 2 |1.7117 1.098 1.287 1.030
C(16) _ [-0.075 2 [1.244 0.924 0.933 0.975
c(17) |-0.174 2 1227 1.012 0.952 0.983
H(18) [0.170 1 10.830
H(19) [0.165 1 10.835
H(20)  [0.150 1 10.850
H(21) [0.167 1 10.833
H(22) [0.215 1 10.785
H(23) [0.121 1 10.879
H(24) [0.167 1 10.833
H(25) [0.163 1 10.837
H(26) [0.160 1 10.840
H(27) [0.140 1 10.860
N(1) -0.229 2 [1.709 1.096 1.275 1.148
C(2) -0.068 2 [1.251 0.896 0.996 0.925
C(3) -0.133 2 1234 1.027 0.904 0.967
C(4) -0.084 2 [1.200 0.932 0.922 1.030
C(5) -0.142 2 [1.233 0.925 1.009 0.976
C(6) -0.067 2 [1.252 1.021 0.872 0.922
C(7) 0.429 2 [1.202 0.862 0.806 0.700
N(8) -0.288 2 1472 1.117 1.019 1.680
0(9) -0.484 2 1914 1.145 1.881 1.544
N(10)  [-0.083 2 [1.724 1.291 0.926 1.140
C(11)  [-0.093 2 [1.252 0.999 0.887 0.955
C(12) [-0.014 2 (1190 0.937 0.919 0.967
H,0, C(13) [-0.166 2 [1.233 0.943 0.987 1.003
2 |785 C(14)  [-0.067 2 [1.251 0.999 0.885 0.932
Boga N(15) [-0.249 2 [1.709 1.109 1.308 1.123
C(16) |-0.068 2 [1.250 0.903 0.975 0.940
c(17) [-0.171 2 [1.234 1.020 0.919 0.998
H(18)  [0.201 1 10.799
H(19) [0.186 1 10814
H(20) [0.185 1 10815
H(21) [0.201 1 10.799
H(22) [0.273 1 10.727
H(23) [0.180 1 10.820
H(24) [0.179 1 10.822
H(25) [0.195 1 10.805
H(26) [0.196 1 10.804
H(27) [0.182 1 10.818
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Ny 0228 > T1709 7096 1972 1778 N(T)  [-0.227 2 [1.709 1.094 1274 1.149
Co) [0.068 > 1257 0,896 0,996 0905 C(2) |-0.064 2 |1.251 0.897 0.995 0.921
c@ |03 2 (1234 1.027 0.904 0.968 C3)  [-0136 2 |1233 1.025 0.903 0.976
c@) 0084 > T7200 093 0902 1030 C@)  |-0.090 2 |1.201 0.938 0.923 1.028
c0) 0143 2 1233 0.9%5 1.008 0977 C(5) -0.149 2 [1.233 0.923 1.009 0.985
C(6)  |-0.067 2 [1252 7,020 0872 0922 C6)  |-0.063 2 |1.251 1.019 0872 0.920
C ) 0429 2 [1.202 0.861 0.806 0.702 C(7) 0.427 2 [1.202 0.813 0.804 0.754
N@©) 0286 1471 1194 1023 1669 N@B)  [-0.291 2 |1473 1.304 1.104 1410
009) |-0482 2 [1.914 7149 7,880 7540 0(9)  |-0.468 21913 1.287 1.834 1.433
N(10)  |-0.081 2 (1724 1290 0.926 1141 N(10) |-0.074 2 |1.724 1.228 0.936 1.185
c() 20.094 7 [1.252 0.998 0.888 0.956 C(11) -0.099 2 [1.252 0.986 0.909 0.952
C(12) |-0.013 2 1190 0.939 0.920 0.965 C(12) |-0.013 211189 0.951 0.923 0.949
C,H,SO, C(13) 20.165 2 11233 0.945 0.985 1.002 C,H.OH, C(13) -0.164 2 [1.233 0.959 0.967 1.005
3 (490 C(14) ]-0.067 2 [1.251 0.9% 0.887 0.935 5 |243 C(14)  ]-0.067 2 |1.251 0.968 0.907 0.941
AMCO N(15) |-0.248 2 11.710 117 1310 [REE 3TaHon N(15) |-0.243 2 [1.710 1.157 1.327 1.049
C(16) 20.068 2 11.250 0.903 0972 0.943 C(16) -0.069 2 [1.250 0.906 0.941 0.971
C(17) 20171 2 1234 1.019 0.921 0.997 c(17) -0.172 2 [1.234 1.014 0.944 0.981
H(T8)  [0.201 7 [0.799 H(18) ]0.199 1 10.801
H(T9) [0.186 T (0874 H(19) [0.186 1 10814
H(20) [0.184 T 0876 H(20) ]0.185 1 10815
HE2T)  [0.200 7 [0.800 H(21)  [0.199 1 10.801
H22)  [0.271 T 0729 H(22) ]0.274 1 10.726
H23)  [0.179 T [0.821 H(23) 10.174 1 10.826
HE24) (0178 T (0822 H(24) ]0.178 1 10822
H(25) [0.195 1 [0.805 H(25) 10.194 1 10.806
H(26) |0.195 1 10.805 H(26) |0.194 1 10.806
H(27)  [0.181 T (0819 H(2r)  0.179 1 10821
N(T) -0.229 2 [1.709 1.095 1275 1151 N(1) -0.226 2 |1.709 1.094 1.274 1.149
C@2) [-0.064 2 [1.251 0.896 0.996 0.921 C(2) -0.063 2 1251 0.897 0.995 0.921
C@B) |-0.137 2 1233 1.025 0.903 0.976 Cc@3)  [0137 2 1233 1.025 0.903 0977
C@)  [-0.091 7 [1.201 0.938 0.923 1.029 C@)  |-0.091 2 |1.201 0.938 0.923 1.028
C5)  |-0.149 7 1233 0922 7.009 0.985 C()  |-0.150 2 1233 0.922 7.009 0.986
C(6) |-0.063 2 |1.257 1.020 0.872 0.920 C(6)  [-0.063 2 [1.251 1.019 0.872 0.920
C{) |0428 7 1203 0.808 0.804 0757 C(7) |0426 2 |1.203 0.806 0.805 0.761
N@)  |-0.200 7 1473 1317 1105 1395 N@B)  [-0.291 2 |1473 1329 1.109 1.380
0@©) |-0472 2 1913 1.299 1.834 1426 009) |-0.464 2 1913 1.305 1.829 1416
N(10) [-0.077 2 |1.724 1.221 0.938 1194 N(10) |[-0.073 2 |1.724 1215 0.938 1.196
C(1)  |-0.097 2 |1.252 0.985 0.910 0.950 C(11) |-0.100 2 |1.257 0.985 0.913 0.950
C(12) |-0.013 2 |1.189 0.953 0.923 0.948 C(12) [-0.013 2 |1.189 0.954 0.923 0.947
CH,OH, C(13) |-0.164 2 (1233 0.962 0.966 7.004 (CH,),CO, C(13) |-0.164 2 1233 0.963 0.964 1.004
4 |326 C(14) [-0.067 2 |1.251 0.965 0.908 0.943 6 [207 C(14)  [-0.067 2 |1.251 0.963 0.910 0.944
MeTaHon N(15) |-0.245 2 |1.710 1.162 1330 1.043 aLieToH N(15)  |-0.241 2 |1.710 1.164 1329 7.039
C(16) |-0.068 2 [1.250 0.907 0.940 0972 C(16) |-0.069 2 |1.250 0.907 0.938 0.974
c17)  [-0172 2 |1.234 17013 0.944 0.981 c7)  [-0172 2 |1.234 1013 0.946 0.980
H(T8) [0.200 T [0.800 H(T8)  [0.199 7 |0.801
H(T9) [0.186 T (0814 H(T9) [0.186 T 0814
H(20) |0.186 T (0814 H(20) [0.185 T (0815
H2T)  [0.200 7 [0.800 H2T)  [0.199 T [0.801
H@22) [0.275 T (0725 H@22) [0.273 T (0727
H@23)  [0.175 T (0825 H@23)  [0.173 T (0827
H@4)  [0.178 T (0822 HR4)  [0.178 T (0822
H(25) |0.194 7 [0.806 H(25) [0.194 T [0.806
H(26) [0.194 7 [0.806 H(26) [0.193 T (0807
H(27)  [0.180 T [0.820 H@27)  [0.178 T (0822
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ggg 8(1)247& g 1;;:) 8888 (1)58? 8;22 HAaXOOUTCA ORMH 37IeKTPOH, a IapHble (QopMe 1 06pa3oBaTh CBS3b C LEHTPaIb-
o) 0135 > T193 1002 0.004 0977 97IEKTPOHBI CKOHI[EHTPUPOBAHBI HA SP> — HBIM aTOMOM 3a CUET 3aMeIeHNsT BOO-
C)  [-0.091 2 [1.201 0937 0.927 1.026 TUOPUIHBIX OPOUTAILIX. pofia, COENMHEHHOTO C KUCTIOPOJOM, U
823 8(1)22 g 123; ?gfg :)ggj 8222 Takum o06pasoM, B MOJEKyJIe OCYIIECTBUTh KOOPAMHALMIO a30METHH-
) AR > 7203 0814 0803 0768 U30HUKOTUHOU/ITULPA3OHA napa- HUM a30TOM IISATUWIEHHBIM METa/IIONM-
N(8) 0.303 2 1475 1.327 1.120 1.381 MUPUAVHANBIETUAA TOBKO IBa aToMa — KoM (Tabm. 4) [3,4].
0(9) -0.404 2 (1914 1.284 1.812 1.395 .
N(10) |-0.044 2 (1728 [1204  [093%5  [1.182 O(9) xmenopor y N(10) asomernmHmit Nuteparypa
C(11) -0.120 2 [1.249 0.990 0.922 0.959 a30T — CIIOCOOHBI NpOABIATL SNCKTPO- 1 Dewfr M.I. S., Zoebich E.G., Reoly EE,
c(12) 1-0.009 2 |1188 0.954 0.920 0.947 JIOHOPHBIE CBOJICTBA. Stewart I. AM1: A new purpose quantum

CHCI,, C(13) -0.159 2 (1232 0.961 0.963 1.003 mechanical mjlekular model. A.Amer.

7 |47 C(14) |-0.068 2 [1.250 0.965 0.909 0.944 Chem. Soc. P. 3902-3909

XT0pOhopM N(15)  [-0.211 2 1712 TA47 1318 1,034 O =C - 0C. k. :
C(T6) _|-0.069 2 1248 [0912___|093% _ [0975 M 2. Xumirseckas csase. Mappen [Dx., Kenr
c17)  [-0477 2 1232 7016 0.950 0.979 . . C., Temep [Ix. M.Mup 1980. 383 c.
H(18) 0.192 1 10.808 M N-H 3. IO0.I. Kuraes. Imppasonnl. M., Hayka,
H(19) 0.181 1 10.819 | 1971, 418 c.
:(5(1)) 81;3 1 8252 4. PH. MauxomBmwmm. XuMus TUAPasUpo-
HE22; 0256 7 0744 Bonpion He(b(bMHMT 3}IeKTp0HHOI7I TIJ7I0T- KOMIIJZIEKCOB METAJIIOB. M., HayKa, 1998,
H@23)  [0.157 1 10843 Hoctu (q=+0,215 - +0,275) Ha aTOMe BO- 5 12“?30C.I_[ ME 11 MM
H(24) 0176 1 0.824 . .b. MHIaase, A, MHIOanase, V1.
H(25) [0.186 1T 10814 Aopopa H(22) mpu atome asora N(8) Yantypus, A.Il. Hapumannzse, Viccneno-
H(26) |0.184 1 10.816 CBUMIETENBCTBYET 06 CTPpEM/ICHII aTOMa BaHMs B 00/1aCTV KOOPAMHALIMOHHBIX CO-
H(27) ]0.167 1 10.833 BOOpOZa B OIPENENEHHbIX YCIOBUAX e/IVHEHWIT META/IIOB C TU[Pa3OHaAMIU U30-
28 8(1)2; g 1;1‘; :Jggl (1)52222 (1);1311 HPOSIB/IATH KUCTIOTHBIE CBOJCTBA U, IIPU HUKOTUHIMApasuna, Tskhum-Abkhazian
) _0:133 3 1:231 1:018 0:906 0:980 KOMIIIEKCOOPA3OBAHMU [JAeT BO3MOXK- Academy of Sciences, T 1, 2011, Thilisi,
C() -0.091 2 [1.202 0.936 0.931 1.023 HOCTb MOJIEKYy/Ie IIpefiCTaTb B MMUJHOI 351-364, GISBN 978-9941-10-421-3. (Ru).
C(5) -0.160 2 [1.229 0.926 0.999 1.006
C(6) -0.068 2 [1.248 1.010 0.877 0.934
C(7) 0.389 2 [1.204 0.824 0.803 0.780
N(8) -0.313 2 1477 1.328 1.131 1.377
0(9) -0.336 2 (1914 1.261 1.793 1.369
N(10) -0.012 2 (1724 1.188 0.930 1.170
C(11) -0.139 2 [1.247 0.995 0.932 0.965
C(12) -0.004 2 [1.186 0.953 0.917 0.948

CeH,p C(13) -0.153 2 [1.231 0.957 0.964 1.001

8 |19 C(14) -0.071 2 [1.248 0.971 0.907 0.945

reKCaH N(T5)  [-0.171 2 (1714 7421 1.302 1,033
C(16) -0.072 2 |[1.246 0.918 0.934 0.975
c(17) -0.177 2 (1230 1.016 0.951 0.981
H(18)  [0.181 T 0819
H(19) 0.174 1 10.826
H(20) [0.161 T [0.839
H21) 0478 T (0822
H(22) 0.234 1 10.766
H(23) [0.138 T 10862
24y [0472 T [0.828
H(25) 0.174 1 10.826
H(26) |0.172 T (0828
H27) 0153 T [0.847
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O3HAKOMJ/IEHUME C TBOPYECTBOM U B3IIAJAMMU
BBITAIOIINXCA OPVI3NKOB 1 @OPMIMPOBAHUE
MINPOBO33PEHIA IIKOJIBHNKOB

Kacpivos A.C,,
3aBenymoummit Kapenpsr “Ousuxn” TepI'y,

ITappaesa K.3.

crymenTa Maructp “Ousuku” TepI'V.
Tepmus, Y3b6exucran

kibriyo pardayeva2019@mail.uz

Annomauus

B amoii cmamve pacckasvléaemcs 0 HU3Hb U HAYyuHOe HACTEOUe BETUKUX YHeHbIX-
Pusukos. Vx 06pas iusnu popmupyem HayuHvlil Kpyeo3op yueHukos. braezodaps
IMUM YMAHUMAPHBIM UHPOPMAUUAM YHeHUKbL npuobpemaiom OyXoeHble 3HAHUS,
Komopovle yCUIU8am ux uHmepec x gusuxe.

Knrouesbie croBa: V1.B. Kypuaros, H.bop, cempbst Kiopy, I1.H. Jle6enes, K.E. Iu-
onKoBcKuit, A.QitHmreliH, A.Ilyankape, I.JlopeHIia, KO/UIEKTMBHBII IOPTPET, )KaNeTh

9achpl, IIECCUMM3M, CKENITNYIECKasA OTHOIIEHNA, NMHANBUIYa/IbHOCTD, TEOPUA OTHOCK-

TEIbHOCTU

Boipatomecss yueHble-QU3MKU OT/IN-
YaJIYCh He TO/IBKO BBICOKMM VMHTETITIEKTOM,
HO 11 60TaThIM JYXOBHBIM 06/MKOM. VIMeH-
HO TakuMmu ofbmut 6sumt VI.B. Kypuaros u
H.Bop, I1.H. Jlebemer u cembst Kiopm,
K.E. uonkoBckuit u A .DVHIITENH U MHO-
ro gpyrue. “Mopa/bHble Ka4ecTBa BbIIAIO-
miefics IMYHOCTM, -ToBopun A.DJH-
IITENIH, — MEIOT, BEPOATHO, HOTIblIIee 3Ha-
YeHye [ MOJIOLOTO IOKO/MeHNA U MCTO-
pUYecKkoro  Impolecca, UYeM  UUCTO
VHTE/UIeKTYa/IbHbIe OCTVDKeHMA. DTN T10-
CTIeHME 3aBMUCAT OT BeM4MA JyXa, KOTO-
poe 00bIYHO OcTaeTcsi HemsBecTHBIM (1
116). VI aT0 O4eHb crpaBenuBoO. B koHey-
HOM cueTe JI/I1 HaC BCEro BakKHee TO, KaKu-
MU JIIOAbMM BBIVYT U3 CTEH IIKOJIBI y4e-
HVKU, M eC/IM Pacckas o Bblaomuxcs ¢u-
3MKaxX IOMOXKeT (POPMUPOBAHUIO JINYHO-
CTY LIIKO/IBHUKOB (a B 9TOM HeT COMHEHU),

HeNb3sl “KaleTh 4achbl, NMOTpavyeHHbIe Ha
PacKpbITHe Benmn4usi AyXa MYYIINX Ipek-
cTaBuTeNIEN PU3NIECKOI HAYKM.

EcTb 1 ellje ONHO CTOPOHA, OIPEENsIIo-
1Jas BaYKHOCTD 9TOI pabothl. Jleno B ToM,
9TO, XOTS AOCTVDKEHIST HAYKIL U SIBJISIOTCS
pe3y/IbTaToM TBOPYECTBA MHOIMX MCCIIEHO-
BaTesIell, yM TeM He MeHee He OTHOCUTCS K
AANUTUBHBIM TOHSTVAM U [ESTENBHOCTD
BBIJJAIOLIETOCS  MydYeHOro  OKasbIBaeT
OrpOMHO€ B/IVsIHYE Ha X071 HayKut. [Tpu Bceit
OGBEKTUBHOCTI IIOJly9eHHBIX BBIAIOLN-
MIUCS YYEHBIMM De3YNbTaToOB OCTENHIUE
HeCyT Ha cebe HEKOTOPbIII OTIeYaTOK VHM-
BI/[ya/IbHBIX OCOOEHHOCTEN MBICTUTEIIA.

CriennanbHas TeOPUsi OTHOCUTENBHO-
CTU PaHO WM TIO3KHO 6bTa GBI TOCTpOEHA
u 6e3 A.JJHINTENHA; OJHAKO JIOTMIYeCKast
CTPYKTypa TeOpUI OTHOCUTE/TbHOCTH, MO
XOJ K BOIIPOCAM, PeLIaeMbIM B TEOPNIL, He-
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ceT Ha cebe OTIeYaToK cBoeobpasys JifH-
IITETHOBCKOTO BuAeHUA Mupa. Ilostomy,
pacckasbiBast Ha YPOKax O MUPOBO33PEHIN
TBOPLIOB (IM3MYECKIX YYEHBIT, Mbl [IOMO-
KeM Y4IeHIKaM JIydlile IOHATh KaK Mo0yau-
TeIbHblE MOTUBBI BBIfIBVDKEHIS YUEHBII,
TaK ¥ X GUBNIECKYIO CYTb.

KoneuHO, KaX[blll y4eHBII — CBOeO-
OpasHast TMYHOCTb U 00/IafjaeT HEIOBTOPY-
MOJl VIHAMBUAYQJIbHOCTBIO, HO IIPM BCEM
9TOM CBOEOOpasNy eCThb B JYXOBHOM OO/IN-
Ke BBIJAIOLIMXCS YYEHBIX HEYTO obliee,
PORHsIIEe MX MEXY OO0 1 SIBIIIIOIeecs]
Haybonee IOYYMTENbHBIM JIA MOJIOLOTO
HOKOJIeHNs1. PacKpbiBas 9To oblijee, MbI II0-
CTENEHHO CO37IaeM BBl CO3HAHMY YUEHUKOB
060061eHHBIT 00pas, CBOero posa “KOJUIeK-
TUBHBII IOPTpeT” y4éHOro — ¢usnka. Pac-
CMOTPUM, U3 KaKVX 37EMEHTOB CK/IA/jbIBa-
€TCs1 9TOT 000OLIEHHBIIT TOPTPET BHYTPEH-
Hero o6/MMKa Y4€HOro, Ha 4YTO B TIEPBYIO
ouepenb ClefyeT oOpalllaTh BHUMaHIE yde-
HIUKOB.

EcTtecTBeHHO, YTO XapaKTep Hay4HON
[eATeIbHOCTY YIEHOTO, KaK U ero ofIue
JKV3HEHHBIe TIO3MIYM, BO MHOTOM OIIpefie-
JIAIOTCSL €r0 MUPOBO33pPEHMEM, II03TOMY,
pacckasbiBast O TBOPYECKOM ITyTU YYEHOTO,
0 €ro BK/afie B PasBUTHe HAyKU, CTIEAyeT
HPeXJie BCETO Pa3bsCHUTb OCHOBHBIE Yep-
ThI €T'0 MVPOBO33PeHsI. ITO JAeT BO3MOXK-
HOCTb PACKpbITh BAKHYI0 MBICTb O PO
dunocodckux B3IIOM B KOHKPETHOM
bM3IYeCKOM MCCIENOBAaHNM U TIOKa3aTh,
4TO “KaKyIo OBl [103y HY IPUHIMAJIN ecTe-
CTBO VCIIBITAaTeNy, Hal HUMIU BCeTa Bia-
ctByer ¢unocodus” (2; 525). Ilpu atom
BQXHO IHOJYEPKHYTb, YTO YUEHBIH, CTOA-
VML HA AMATeKTUIeCKUX MOSUIAX (XOTS
OBl CTUXMIIHO), JOCTUraeT OOMBIINX yCIe-

XOB B HayYHOM TBOPYECTBE, HEXENU TOT,
HaJl KeM JIOB/IEIOT YCTAaHOBKM MJeamiCT-
4eCcKOro Tojka. Bor mpumep Tomy.

Hayunpiit notenuyan A. Ilyankape u I
JlopeHIa He HY)XJaeTCsl B PeKOMEHMAIVAX.
O6a y4eHBIX BIUVIOTHYIO IIOZIOLUIM K TIIA-
HVIO TEOPUM OTHOCUTENILHOCTY: B apCeHasie
VIX UJeil ObUIM ¥ MPVHIUII OTHOCUTETbHO-
CTM KaK YHMBEPCA/IbHbII IIPUHIMNII, U HO-
Bble IIPOCTPAHCTBEHHOE — BpeMEHHbIE ITpe-
ob6pasosanmsi. OfHAKO 4eCTb UM TEOPUU
OTHOCHUTE/TBHOCTH TI0 TPaBy IPMHAMIEKNUT
VIMEHHO OVHIITENHY, TaK KaK B OT/INYNe OT
Jlopenna u Ilyankape oH ncxomnoss. Teopus
OTHOCHUTETbHOCTY OTBEPI/IA HHIOTOHOBCKIE
mpencTaBeHnss 06 abCOMOTHOCTH IMPO-
CTPAaHCTBA M BPEMEHM U YTBEPAWIA UJEI0
OTHOCUTE/IbHOCTY U B3aMMOCBSA3M IIPO-
CTPaHCTBA M BPEeMEHIL.

Cam ¢axr cosmanms CTO cBupmerenn-
CTBYET O TOM YTO 3HAHM:A IOCTEIIEHHO Pas3-
BUBAIOTCS U YIIIyO/IAIOTCS 1 IAIOT BCe Horee
TIOJTHOE 11 TOYHOE IpefiCTaB/IeH e 0 Mupe. A
3TO elI€ OHO CBUMIETBCTBO II03HABAEMOCTH
MIpa U MOTYIIECTBA YeTOBEYECKOTO Pasy-
Ma. [ToeToMy (akT CMEHAEMOCTV HayYHBIX
TEOpUil, OTPaHNMYEHHOCTM HAIIMX 3HAHWI
Ha Ka)KJIOM 3Tarlle II03HAHVA OTHIONb He fB-
7NA€TCA TOBONOM JIA IIeCCUMMU3MA U CKell-
TUYECKOTO OTHOLIEHMS K [OCTOBEPHOCTU
CMEHSIOIIVXCS 3HAHWIA.

TaxoB e XapakTep U APyrux 0630pos
MICTOPMYECKOTO Pa3BUTHSA B3I/LAZIOB HA Ty
WIM MHYIO TPO6/eMy.

JIuteparypsbr:
1. OitHmreitH A. ®Pusmka ¥ peanbHOCTb.
C6opuuk crareit. M.: Hayka, 1967. - C. 116.
2. ®unocodpnyeckme BOIPOCH COBPEMEHHO-
ro y4eHMs O JIBVDKeHuM B npupope. —JL.:
JITY, 1962. -C.525

73



MONOGRAFIA POKONFERENCYJNA SCIENCE,RESEARCH,DEVELOPMENT Ne22

74 75



MONOGRAFIA POKONFERENCYJNA

76



	_1vw2em7t19wi
	_GoBack
	METHOD FOR BUILDING DISTRIBUTED SYSTEMS FOR STREAMING DATA PROCESSING
	Тkachenko Oleksandr,
	Diachuk Rocsolana,

	METHOD OF TIME SERIES DECOMPOSITION FOR FEATURE ENGINEERING IN FORECASTING MODELS DEVELOPMENT
	Тkachenko Olha,
	Diachuk Marianna,

	СЖАТИЕ 3D МОДЕЛЕЙ С ИСПОЛЬЗОВАНИЕМ КАРТ СМЕЩЕНИЯ
	Матвеев Д.И.

	МАТЕМАТИЧЕСКОЕ ОПИСАНИЕ ПРОЦЕССА СТОЛКНОВЕНИЯ КОЛЕС КОРОТКОБАЗОВОГО ПОГРУЗЧИКА С ЕДИНИЧНОЙ НЕРОВНОСТЬЮ
	Ефименко А.В.,
	Мусаев З.Р.

	pearling of hull-less barley and naked oats
	Kustov I.

	INCREASING THE RELIABILITY OF ELECTRIC POWER SYSTEMS BY AMPLIFICATION OF THEIR MODE CONTROLLABILITY
	Sergey Kazanskiy

	INTENSIFICATION OF LOADING CAPACITY OF POWER TRANSFORMERS IN ELECTRIC NETWORKS
	Vadim Mossakovskiy

	ИССЛЕДОВАНИЕ МЕТОДОВ УВЕЛИЧЕНИЯ ДАЛЬНОСТИ ТЕПЛОВИЗИОННЫХ СИСТЕМ
	Патров Д.О.
	Стрелкова Т.А.

	TRAINING MATHEMATICS IN DAILY LIFE
	Umarov Shokir, Parmanova Dilnoza, Rahmonov Askar

	ДОСЛІДЖЕННЯ ВПЛИВУ ТЕХНОЛОГІЧНИХ РЕЖИМІВ НАПЛАВЛЕННЯ НА ФІЗИКО-МЕХАНІЧНІ ВЛАСТИВОСТІ ПОКРИТТЯ
	Бабіч В. Ю.,

	REAL WORLD OF DATA MINING TECHNIQUES
	Hulko D.

	MULTI-CRITERIA SELECTION OF THE OPTIMAL SUBSET OF ROUTING PROTOCOLS IN AD-HOC NETWORKS
	Kaliuzhnyi M.
	Bezruk V.
	Koryttsev I.
	Zheng Y.

	ТЕХНОЛОГІЯ ВИРОБНИЦТВА 
М’ЯКОГО РОЗСІЛЬНОГО СИРУ «БРИНЗА» 
В УМОВАХ ПрАТ «Новгород‑Сіверський сирзавод»
	Юхновець А.Д.
	Болгова Н.В.

	ИЗУЧЕНИЕ СТРОЕНИЯ И КОМПЛЕКСООБРАЗУЮЩЕЙ СПОСОБНОСТИ ИЗОНИКОТИНОИЛГИДРАЗОНА ПАРА-ПИРИДИНАЛЬДЕГИДА (ИНГППА) КВАНТОВО-ХИМИЧЕСКИМ МЕТОДОМ АМ1
	Чантурия М.М.
	Цинцадзе М.Г.
	Лочошвили Д.М.

	ОЗНАКОМЛЕНИЕ С ТВОРЧЕСТВОМ И ВЗГЛЯДАМИ ВЫДАЮЩИХСЯ ФИЗИКОВ И ФОРМИРОВАНИЕ МИРОВОЗЗРЕНИЯ ШКОЛЬНИКОВ
	Касымов А.С.,
	Пардаева К.З.


